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HE SELECTION of the most suitable ration for horses is 

governed largely by local conditions. Choose those feeds 
which meet the requirements of economy, nutrition, and con- 
venience. 

Make slight changes in feeds occasionally. A horse appre- 
ciates a variety in his diet. 

Knowledge of individual requirements of horses is essential 
to obtain best results. Close observation is probably a more 
vital factor in the feeding of horses than in the feeding of any 
other class of live stock. 

This bulletin explains the computation of rations for horses, 
suggests certain feed combinations which approximately meet 
the needs of horses under differing conditions, and reviews 
such factors of feeding as tend to make the horse more efficient. 


Contribution from the Bureau of Animal Industry. | 


JOHN R. MOHLER, Chief, 


Washington, D. C., December, 1916. 
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Balancing a ration 


STUDY OF RATIONS NECESSARY. 


HE COMPUTATION of rations is valuable as a guide to the 

feeder for determining approximate rations from a large variety 
of feeds. It is useful, also, in determining the requisite amount of 
nutrients, so that each will be supplied without waste. Results in 
feeding a ration should be observed and the ration modified accord- 
ing to the age, size, and condition of the horse, and the amount and 
kind of work performed must determine the kind and quantity of 
feed to use. 

There is far more economy in supplying the required amounts of 
nutrients in right proportion than in providing an excess of one and 
too little of another. Attention to balancing the rations of horses 
means a benefit to the animals and a saving in the enormous annual 
feed bill which is charged against the horses of the country. 


LOCAL INFLUENCES IMPORTANT. 


No one feed or combination of feeds will meet conditions in all 
parts of the country. Generally speaking, the crops grown locally 
constitute the most economical rations. Choose from the feeds 
available those that will meet most closely the requirements of 
economy, nutrition, and convenience. Substitution may often be 
made in rations in such a manner that while the efficiency remains 
unchanged, the cost is materially lowered. Selection of the most 
economical and suitable rations is governed largely by local con- 


ditions. 
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Farmers’ Bulletin 1030. 
CONDITIONS AFFECTING FEED REQUIREMENTS 


The kinds of feed used, the quantity per horse, and the manner of 
feeding depend on the age, size, and condition of the horse, the 
amount and kind of work, and on the individual animal. 

The horse at work requires more and richer feed than the idle 
one. To furnish energy for work, feed must be in excess of that 
needed for bodily maintenance. The amount of feed needed for 
maintenance is about two-thirds that required by a horse at moderate 
work. If the work done calls for more energy than is furnished in 
the ration, the stored-up energy of the body fat or other bodily 
tissues, will be drawn upon with a consequent loss in body weight 
and energy. If such feeding is continued, the horse will be so 
weakened constitutionally that he will be unable to perform his 
work profitably and also will be especially liable to disease. 

Individual horses of the same weight may have different feed 
requirements, which makes it necessary to study the individuality 
of the animals. If the horse is not doing well on a ration, a slight 
change should be made. Any change, however, should be made 
gradually in order to avoid digestive disturbances. 


SELECTING A RATION. 


As no feed or combination of feeds will meet conditions in all 
parts of the country, so no feed or mixture is suitable for all classes 
of horses. In choosing a ration for a horse, select the one that 
seems to meet his requirements, whether for growth, maintenance, 
work, breeding, or fattening; estimate the amount of feed needed 
and try out the ration. It may appear after a trial that too little 
is being fed or that the ration may be changed somewhat in the 
interest of economy or efficiency. If a number of horses are kept, 
different rations may be tested on different animals and the best 
one selected for general use. Individual feeding gives the best 
results. 

BALANCING A RATION. 

Feeding stuffs are broadly divided into two great classes, proteins 
and carbohydrates. The protein feeds are rich in nitrogenous 
compounds which are used in the animal body in building tissue, 
bone, hair, etc., and to provide energy; the carbohydrate feeds are 
starchy and are used in the animal body in the formation of fat 
and also for energy and heat. 

To obtain the best results in feeding, the ration should be balanced 
properly to meet the needs of the animal in building tissue and 
supplying energy for work. In order to do this, the feeds containing 
the nutrients which supply the required proteins and energy are 
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needed in certain proportions to furnish the bodily requirements. 
If feeds deficient in protein are fed, an excessive amount must be 
consumed in order that the system may secure the required quantity 
of protein, and a waste of feed will be the result. It is essential, 
therefore, that a balanced ration be fed; that is, one containing 
protein and carbohydrates in such proportion that the requisite 
amounts of each will be received without waste. 

The feeds rich in protein are usually the most expensive. If 
more protein is supplied than is needed for nutrition, the cost of 
the feed is unnecessarily increased. It is more economical to supply 
the energy necessary to perform work in the form of carbohydrates 
than as proteins; thus for mature horses at work and for maintaining 
body heat in cold weather, the protein feed allowance may be 
limited to the amount necessary to build tissue, and a large pro- 
portion of carbohydrates feed may be fed. 


THE COMPUTATION OF RATIONS.’ 


The computation of rations is not difficult, and a little time spent 
on calculations enables the feeder to provide, from available feeds, 
a ration which will approximately supply the requisite amounts of 
protein and carbohydrates. Data on rations will afford valuable aid 
to the feeder, but he must observe results and modify his feeding 
accordingly. 

The rations given in this publication are based on the true protein 
and the net energy values of various feeding stuffs. The net energy 
value is the measure of the true value of the feed as a source of 
energy to the animal organism after deducting the losses in the 
unburned materials in the excreta and the energy expended in 
extracting the real fuel materials from the feed consumed. For 
example, while 100 pounds of corn meal contain about 187 therms 
of chemical energy, only about 85 therms remain, after the above- 
mentioned deductions have been made, to represent the actual value 
of the meal as a source of energy to the animal. 

The following table is adapted from a similar one published in 
Department Bulletin 459, previously mentioned, and gives the true 
protein and net energy values per 100 pounds of feeding stuffs for 
ruminants. It may be regarded as expressing with sufficient 
accuracy the relative values of feeding stuffs for horses. A column 
has been added designating the group in which some of the common 
feeds are ordinarily classified. This is done in order to simplify the 
selection of feeds for compounding a ration. 





1 For detailed information relative to the computation of rations, consult U. S. Department of Agri- 
culture Bulletin 459, ‘The Use of Energy Values in the Computation of Rations for Farm Animals,” by 
Henry Prentiss Armsby. 
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Classification, composition, and net energy values per 100 pounds of feeding stuffs for 
ruminants, 




















































| _— he 
Composition. 
| Cl ‘Fi as _ 
Kind of feed. | ass ener; 
Dry | ibe en value, 
matter. | protein. 
DRIED ROUGHAGE 
Hay and jodder from cereals. | 
F Pounds. | Pounds. | Therms, 
NN NAN ie eek iain a gu des bones oa o5e 9 > | 91.5 3.5 40.83 
Corn (maize) fodder (ears included, medium dry). 81.7 2.3 8.4 | 
Corn (maize) stover (ears removed, medium dry). 81.0 1. t 31.62 
eg SS 71.7 1.8 4.23 FF 
Rene ROVER, Min 1 WATE... ow este ene scenes ee 1.0 27.65 fe 
Millet, Hungari: EL ane es Se F 3.9 6.% @ 
T imothy NMR TORS Se et Tal, ck h aaneea teas 8 3.6 40.85 
CEOS 5278 bene oh abcus csc oes ‘Carbohydrate. 88. 0 3.9 2.25 
Orchard grass......:...- eae cmap BO crncnneinnd 88. 4 3.3 44.98 
Re re eh Fh a naa ce anes hws sovhsoueiesieys Wesco de 93.5 2.9 40,42 
INN ois oc <a eden es arene. 90. 2 3.9 51.2 
Sorghum fodder, computed to 80 per ce nt dry matter. 5 Aedes sv oe) 80.0 1.5 32.20 
Timothy, all analy ES in agencies = igs tawarb vcaus sms ecteenswess ss ot 88.4 2.2 43.02 
Ee eee ee ene Por anse ns 92.8 2.9 43, 52 
Timothy, early to full bloom... ibs sav oea< dhe ba enes BO ea sina 87.2 2.5 47.49 | 
Timothy, late bloom to early seed................--- ...do | 85. 1 1.8 37.4 | 
ENT MTT BUI oo a5 2 os oaks sence cctnes sss > |.....d0.........] 87.5 1.8 38.59 
Hay and fodder from legumes. ) 
Pe EI MIEN acco cc con eicduccscediccses sens Protein... .'.- 91.4 74 34.3 
Alfalfa; 0 Se ee eee es MD eiiecss cae 93.8 10.3 36.3 ‘ 
WRMAMERINED ooo 2e. ches. sanko pore ccs ieed- sees lecang See 92.5 6.7 2.33 ‘ 
Alfalia, in seed WOyees 0s 89.6 6.2 32.3 1 
Clover, INR Ee eso eas a) ee 87.7 5.3 34.4) 
Clover, crimson BO: ce aceswal 89. 4 5.9 | 36.21 
Clover, ved, atl anaiyses............-.-.--- rug aatuawee So Reaeeapaa cs 87.1 | 38.8 
Clov er, red, before MMR Sree Say See ec ube beseey COieccesccel 89. 6 4] 42.11 C 
Clover, red, eS 5k ae a eS ae .. G0. 86.1 5.3 | 39.12 ¢ 
Clover, MI MRMMIARIUA SO ect 221 20822 dios lotoeees | do. 77.9 4.5] 34.51 ¢ 
Clover, sweet white............ Pre Me caer as a 91.4 6.7] 88 C 
Cowpeas, all analyses. ................0..0csccscesccecseee do. 90.3 9.2 | 37.8 C 
RIM SIINN NINO oP sg ove oadtaciceaieecetascncdeeves do. eo 2.2 12.8 33.44 C 
Cowpeas, in bloom to early pod..................-.-..... A pane GOstenecea 89.4 9.5 | 39.11 8 
EEE eee reich Sas eon cdsalanics 9 cess x aa.0nbee~ eaten med 91.4 8.8 | 44.10 8 
Straws. | | 
DEE Do ciorcse ce nsec se NeW Sapa sues bower ted tcee anes Carbohydrate.| 85.8 | 6 | 36.4 A 
RN eo Gals heh dciccsenetwh's ooebenecchauete eee 90.1 | 3.2 | 4,5 B 
SME eene eect ces ah anee cate sce lace cesabecctsiosse do. 88.5 | 8 34.81 B 
a ee ee ee Pe ree rer do. 92.5 | -4 23. Cs 
OR Ree eee recone rir a cases kosscs te teases Saeices do. 92.9 | 5 | 17.4 M: 
ES a ee er eee eee eer ES 91.6 | 3 | 7.2 Pr 
| Pe 
FRESH GREEN ROUGHAGE, | Po 
P : 
Green cereals, «t¢ | Ri 
eo ea ina saw ae tania bs pe sinie NN ae ice cue oe 23.2 2.0 14.8 Tu 
Bluegrass, Kentucky, before heading.. hehe aueae aes ses bith kate wnitse ; 23.8 2.8 14.82 
Bluegrass, Kentucky, headed out. ace caeNaM pS -caeel yee sn ae eaee 36.4 2.2 | 17.77 
Bluegrass, Kentucky, MPa UNMIS o.oo. Tos kor ak Ais sbsn dees 43.6 1.6 21.01 
Buckwheat, Japanese ne Rt nec cae ebeei auseenes >< 36.6 1.5 17.38 
Ean MICA TS 25 to lop s peers sSkises ccpcasafechseeesecsssicae 8.9 1.3 | 8.87 Bai 
SRE, OUT MECN BOWEN on oss 5 oh cea vaccapeccpesd|ecsivestneces 14.1 1.1) 7.09 Bu 
Corn (maize) fodder, dent, all analyses...................|..--2+--e02- 23. 1 .8 | 14.00 Cor 
Cora (somiee) Sodier, Gent. in tassel... ... 5... cece eelse sees ooess 14.9 .8| 9.22 Cor 
Corn (maize) fodder, dent, in milk...............-....2../cc-0eeeeeeee se 19.9 8 13.64 Cor 
Corn (maize) fodder, dent "dough to glazing ipaattaveskebadaese thane o 25. 1 1.0 17.5 Cor 
Corn (maize) fodder, dent, kernels glazed........ Atte. 2 Mee cheniat bp ecls 26.2 8 16.4 Oat 
Corn (maize) fodder, dent, MEN eto c cc is cese he tisduarasses' - 34.8 1.1 22.8 Oat 
Corn (maize) fodder, flint, all analyses. ...............-+..|--2-++++ee-+--- 20.7 3 83 Ric 
Corn (maize) fodder, flint, in tassel.................ssssc2|cseseeeeeeee. Se 10.6 6a Rye 
Corn (maize) fodder, flint, in milk................2.ss0.s|ssceeeeeeeee see 15.0 | aa 10.9 Sor; 
Corn (maize) fodder, flint, kernels glazed PSEA ee tod Conc cues karts i 21.0 | 8 138 Wh 
Corn (maize) fodder, flint, MEN os ewe guasss bcc oslesekegansnseieses 27.9 | 9 11 Whi 
Corn (maize) fodder, sweet, ICN, oi oe cub Sie. seb edaedev ene | 10.0 | 6 bs Wh 
Corn (maize) fodder, sweet,-roasting ears or later | 20.3 9 38 
Corn (maize) fodder, sweet, ears removed............-...|----- 21.5 | 8 1) 
27.6! 11) 1 men 
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Classification, composition, and net energy values per 100 pounds of feeding stuffs for 
ruminants—Continued. 


Composition. 


ah ee 
Kind of feed. Digest. | enersy 
lible true value. 
} protein. 


Dry 
matter. 





FRESH GREEN ROUGHAGE—Continued. 


Green cereals, ete.—Continued. 
Pounds. | Pounds. | Therms. 


Oat fodder ; ¥3 ad 26. 1 0 
NRE UOCINN LS ial 'oig = Praigisa'0 so sa0'6 > : Joa Ret ae avs 29. ¢ 

I - pox ; 16. 
Rye fodder : 21. 
he cork econ sbakagunépnaeads duecsaqias ; e- 24. 
NES, SAINI INI ooo as Sanna nce wlabsdetedinwseseens i 24. 
Timothy, in bloom - 32. 
Timothy, in seed 16. 
Wheat fodder 27. 


inh 


2s 


> i bo 
OOO mea 


Green legumes.} 


Alfalfa, before bloom a 19. 
Alfalfa, in bloom Se baam ow etateen 
I RRO EMMI Gp a313's 0°48 vies x:aamiGniw 6ortrsio ba law sineidig.s sje] a oe Sa Seiniciene's a 
MEMS Soars Sis nipeie daha win bn.6,c.0s8 $5 incicicwmelaee'esin}s:s <n sic'ee die dete dele 
Clover, crimson. ... . 

Clover, red, all analyse 

Clover, red, in bloom 

Clover, red, rowen 2 yo 
i ME aCe win t'ns ais aaxs obec rece spine sninaspetess isessnane wince ae <% 
Peas, Canada field. . 

Soy beans, all analyses 

Soy beans, in bloom 

Soy beans, in seed 

Vetch, hairy 


cree 
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36. 
32. 
32. 
34. 
36. 
38. 
42. 
39. 
34. 
38. 
37. 
33. 


se igs te Se 


es 
= 


RUMRNUR, CE 6 o5 Sow osc d acai l aes decelevcvcesses le. 
Sugar-beet pulp 


ROOTS, TUBERS, AND FRUITS.! 


-_ 


Apples 

Beets, common.. 

Beets, sugar... 

StI Go Cee N ase see lace ese enieeseaseeca sels ‘ 
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GRAINS. 


Cereal grains. 


90. 
87. 
89. 
87. 
89. 
90. 
92. 

90. 

r | Protein | 90. 

Sorghum grain | Carbohydrate .| 87. 


Carbohydrate : | 


PUNT SINT 90 


a 


QO ND HO > gS 


| 


Deer COSI CIO] 


Wheat, all analyses | Pro 

. BAMALYSOS. . 222-2 e eee cece eee eee e ween cece tein. ...... 89. 
Wheat, winter ; 4 | 89. 
Wheat, spring i 89. 


er SIO OO SIND © to 


Com Ow 
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- These succulent feeds are not usually classed in the t WO greg “ eds, as ir use is s 2 
mentary to the principal ration, y ne two great groups of feeds, as their use is supple 
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Classification, composition, and net energy values per 100 pounds of feeding stuffs for 
ruminants—Continued. 









































Composition. 


———| Net 




































Kind of feed. Class. eels Discat- energy 
| iste ible true Value, 
= * | protein. 
GRAINS—continued, 
Leguminous seeds. Pounds.| Pounds. | There. 
INN Se asec eels eters Cup wens ow stare chan acee = seus Protein . ...- : 86. 6 16.4 73.29 
SN Sect ein be ears tensa b bes cbasenny secs ancecd abel+ sou OO eassae 88.4 16.9 | 79. 46 
ten ois cc chs Dus 6 ica hbaevenaa skincare swec boat hacwes<s | 90.8 16.6 | 78.79 
NE ee iho iiew gp eS sce txu nw tn wade nue eanusceccseneslseese GO veccccss] 89.1 | 17.2 | 77.62 
CR oa. oc ven wen ae wet eet se rtsecadoaset Mis 2eae2 = | 93.5 16.9 | 83.15 
aR I cas oie So uienw newb tlnce.iuvd oestue ses Rts snwe -| 94.0 22.2 109. 04 
a Stun Shacroubas weeeen ee aan do | 90.1 27.3 81.9 
Oil seeds. | | | : 
Perera he areal ie wi ek sl besshhaepancenct sane Soda do 90. 6 11.9 78. 33 ; 
NTI ink We I BS a iota vanwcecetwsad eS 90.8 19.2 317 | 
INS Ce SS own kes Sew anew er) 95.5 20. 2 | 95.77 
EE PERN og) oo che swat weceuvsdsecessulasces do 93.1 11.7 | 92. 49 
DAIRY PRODUCTS. | 
eit Bae eae os uid aks ob Aw acba eek eeadsbadperans do 9.4 3.4 13.32 
NNN oo a vie vee Weee coe BRRn ehh cetaseanebealens ke do 13. 6 3.3 | 29. 01 
Ncw accusaetsesesneesadaceselonses do 9.9 3.6 14.31 
NAIA, finns Shee GUS wie Wau scbnpe sawecncesdaa]en'a de do 9.6 3.1 15.43 
Sr. Oe es pence ican dew amaneeyeeie oie aD 91.7 34.4 | 103. 91 
Nhe nene Ses eawiera twats casa act ccna Wausau gan> ose) Carbohydrate .| 6.6 -8 | 10.39 : 
BY-PRODUCTS. | : 
Fermentation industries. 
I a Sh oninchi nas nin vinaincicice ewan oscvenes | Protein. ...-.- 92.5 20. 2 53. 38 
Brewers’ grains, dried, below 25 per cent protein... ... ae BO inwewss | 91.8 17.5 50. 98 
MN ioe ous ann ose scenscowsnnsie os ath 2d ORS niy ens | 24.1 4.4 | 14. 53 
Distillers’ grains, dried, from corn...-.....-----.-.---- sic cee ae 93.4 18.3 | 85.08 
Distillers’ grains, dried, from rye...............-.--.--- eine Caa naked 92.8 11.1 | 56. 01 
NN Sn cancer d Vnwwemesss pus cmacewes ca Si RMR Oe Soman 22.6 2.8 22.05 
Renee eT os of chess wegnesx a ocncinn Dede ckoe | 94.2 | 11.8 | 87. 82 
ES bach Maleate Sowell Wages scerodsnsnaenovesatee ate Pres oee5 | 92. 4 | 12.5 72.7 
Milling. | 
I ee eS Soe ole ke ico cae bscuuwchatavssuociaceee MS Mite 88.8 9.1 30.59 
I No on iain cach maniewocentnn ss sen's Ssbcones Carbohydrate . | 89.7 (s) | — 7.8 
cL wig tine mimeneuneist eocason Protein....... | 88.0 20.8 72.19 
CS Clot lann on ccnubresnsnkes<ceecicbwapwahas | Carbohydrate.| 89.9 6.5 88. 78 a 
eg San cep huenesned |) PROC. ..0006 | 88.9 3.2 78. 80 
Rice bran, high-grade ’ Carbohydrate. 89.9 7.0 45, 29 
Gg aon cus Ep Kesbobextsesenktebbescaie foie DR sve scouts | 90.5 6.4 65, 24 
eek rete nh cdue <a4srekee> cu eacastssaceseeses case 90.0 | 7.1 77.70 
DE cok Gsth tsa cane aeiaa stake weiewsas'~ eee ones a 88.6 | 10.5 79.35 
OE re eae 89.9 | 10.8 53.00 
Wheat middlings, flour eS 89.3 | 14.0 75.02 
OE ESS ee loons 89.6 | 12.0 59. 10 P 
Oil extraction. | 
Se LU SEES. So oe cicccavecesocbeccvnnsccweseislos ses 90. 4 18.3 83.49 d 
Coconut meal, high in fat 92.3 18.0 100.31 
IE et eee eee oa oo esha Erasowswecesees | Carbohydrate.| 90.3; (s) | 9.92 fe 
SRE SIUOD Co 5 on cn spccsdbvssnacuosecscece] 92.5 | 35.4 | 93. 46 
Sn IE NEI oo Sas Sa Saar cie son cescsececfan use weceas 92.2 32.0 90.00 re 
I os oo. cn watcdccevescesceuccelsesed pose aease 91.1 14.3 83, 88 
RAMS NINO TIOOEE. .. . 2.8. 65 in seSn ewe cccwsweccslecece eet yaaa 90. 4 30.9 85.12 a& 
TE en So oo on ein oa cnadcceecweecscesfenbad eoekie 90.9 28.5 88.91 
Sat CAKS.....--:------>- ese 89.6 12.0 | 94.18 r¢ 
Peanut cake from hulled nuts. 89.3 41.4 | 93.55 
Peanut cake, hullsincluded. .. oe 94.4 19.5 | 42,57 re 
Soy-bean meal, fat extracted ................ccececeececcelecees ennai 88. 2 37.3 | 99.65 
TINUE She Sau S55 s0.Ga cine sicvceseoncaclenese | - 90.0 29.1 | 88.87 
} 
Starch manufacture. th 
NE ke ge eS ie eae ponsiaslasmes EE 91.3 20.1 | 80.72 
Rk he oo Rh Saute ens wane biee ccewbeesed alias. 2 | 90.9 28, 1 84.15 
Starch feed, dry. Carbohydrate .| 90.7 9.2 77.4 tir 
ee tatinseos hes aco | 33.4 3.7! 304 
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ruminanis—Continued. 












Composition. 
; Net 
Kind of feed. Class. Dry | Digest- onerey 
matter:.| ible true mies 
oe | protein. 
— — a5 PS . | 
BY-PRODUCTS—Ccontinued. | 
Sugar manufacture. Pounds. Pounds. | Therms. 
eemnnet Wii ee ae ac ak decedeba nth asebgecniua soe Carbohydrate. TET Nac inennes | 57.10 
Molasses, cane or Diack strap... . 2. ........002 ccc eccecees iotees Geter: WD isecsaued 55. 38 
SEE Ee eee Serre ae ae 92. 4 3.5 76. 28 
Sugar-beet vale, RSE ya inee es sewtebeesisdedccecuws tives Gece esac 91.8 ‘ 7 75. 87 
Sugar-beet pulp, enSiloed.........-.-------2-eeeeeeeeeeeeleneee GO. conse =n 10.0 5 9.32 
Sugar-beet pulp, Wet.......2.-.--- es see eee teeceeceneecclecees den 9.3 5 8.99 
Packing house. 
Mma TOD sd yeu s sai caulecs scl ans6¥s'chspeSnonncpe sce | Protein....... 90.3 68.6 a 
Tankage: : ia ; 
Over 00 POLCORt DIOKMD: 6. Lice sc pse spss ce ccdcaeetsnn Sek os BO eccaeees 92.6 55. 6 93. 04 
ny OF OG UNNI 5 opin ds cb va wénecneasedsesctoteu bien es ee 92.5 51.1 83. 58 
S5-G5 Por COME PTOORN oo gai. oie cet cageeescccciceses's Roig a 92.5 45.5 72. 96 
Below 45 per cont protein. .< ..........ccecccccccccees Raecs eeciaes on 93.5 35.6 54. 16 











REQUIREMENTS FOR WORK. 


Rations containing the following amounts of digestible protein 
and of net energy value may be used as a guide in computing daily 
rations for the 1,000-pound work horse under varying conditions: 








Aan ct wink. Digestible | Net energy | 


protein. value. 
SS — RE 
Pounds. Therms. | 
EG SUE c ataunossWskteadsuvanes 1.0 9. 80 
WOOT WGI WOT... 5. a0 snc scncsinetss 1.4 12. 40 
ROE TMAN GF WOR vie sain sn oascswccsess 2.0 16.00 


(Dry matter: For the 1,000-pound horse, from 16 to 25 pounds is 
a fair average, depending on the amount of work performed.) 


METHOD OF COMPUTING RATIONS. 


Following is an example in computing a ration that will meet ap- 
proximately the needs of a 1,000-pound horse or mule at medium work: 

From the table above we know the requirement to be 1.4 pounds 
digestible protein and 12.4 therms of energy. A reasonable estimate 
for grain is that about 1345 pounds per 100 pounds live weight is 
required, which would make a total of 11 pounds of grain daily for 
a 1,000-pound horse. A reasonable estimate for the amount of 
roughage is 14 pounds per 100 pounds live weight, which makes the 
requirement about 12 pounds of hay daily. 

The next step is to list the available feeds; in this case let us assume 
that shelled corn, oats, alfalfa, and timothy hay are available. 

From the list of analyses in the first table we know the composi- 
tion of each of these feeds. The desired object is to combine the 
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feeds so that the total nutrients will be 1.4 pounds digestible protein 
and 12.4 therms of energy. The estimated amounts of grain and 
roughage are merely guides. 

We first make a rough estimate of the amount of each feed neces. 
sary; then calculate the actual nutriment in the estimated amounts; 
and, lastly, make reductions, additions, or substitutions to the ration 
so that the total amount of nutrients will be very near 1.4 pounds 
of protein and 12.4 therms of energy. 

For a trial ration let us take 7 pounds of oats and 4 pounds of corn 
for concentrates and 6 pounds each of alfalfa hay and timothy hay 
for roughages. According to the analyses, 100 pounds of oats have 
8.7 pounds of true protein and 67.56 therms of energy. In our trial 
ration we are using 7 pounds of oats, which is ;%9 of 100 pounds, 
Multiplying 8.7 and 67.56 by +45, we find that in 7 pounds of oats 
there are 0.609 of a pound of protein and 4.7292 therms of energy, 
By similar use of the table we can determine the nutrients in the 
other feeds used in the estimated ration as follows: 


Trial ration for 1,000-pound horse or mule at medium work. 














Ration. ra Energy 

" spite Tat 
Pounds. Therms. 
fT err eer 0. 609 4. 7292 
RIAN sleek inn ees i acs -| - 280 3. 4200 
6 pounds alfalfa hay.................. | - 426 2. 0538 
6 pounds timothy hay................ | - 132 2. 5812 
eh Cpe utc th ees ce 1. 447 12. 7842 

Theoretical requirement... .... 1.4 12.4 





The computed ration is satisfactory in filling the theoretical require- 
ments and has a slight margin of surplus. This is close enough for 
practical purposes. 

If, in computing the nutrients in an estimated ration, the amount 
of protein is found to be low and the amount of net energy is high, 
there should be substituted a feed comparatively high in protein and 
low in energy; thus alfalfa hay sometimes may be substituted for 
timothy, or wheat bran may replace part of the corn in a ration. 

It is not satisfactory to depend wholly upon grains and other con- 
centrated feeds for furnishing nutrients to horses; neither will it do 
to provide only roughage. The horse has a relatively small stomach 
and can not take care of great quantities of coarse nonnutritious 
feed, but there must be sufficient bulk to the ration to make normal 
the process of digestion. Both concentrates and roughages are 
necessary. 

FEED FOR LIGHT HORSES. 

In horses of the light breeds that are used for pleasure or racing, the 
qualities desired are spirit, action, and endurance, and large, paunchy 
stomachs are objectionable. Such horses require proportionately 
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more grain and less hay than horses doing slow or heavy work. Oats 
easily rank first among the feeds for light horses; they may be supple- 
mented with crushed or soaked barley and bran. Corn is too fatten- 
ing to constitute the bulk of the concentrates for light horses; it may 
be used, however, if supplemented with linseed meal or bran. A 
mixture of one of the legume hays, as alfalfa or clover, fed with tim- 
othy or other hay, will furnish the roughage. A larger quantity of 
hay should be allowed for horses less actively employed and should 
be fed mostly at night. One pound of hay and 1 to 1} pounds of 
grain per 100 pounds live weight will be sufficient for such light 
horses at moderate work. 


FEEDING WORK HORSES. 


The quantity of feed for the work horse depends on the amount of 
work done and on the speed at which it is performed; a horse requires 
considerably more feed when working at the trot than at the walk. 
As before stated, it is a good rule to allow 1/5 pounds of grain and 1} 
pounds of hay per 100 pounds live weight for horses at moderate work. 
At this rate a 1,200-pound horse would require 13 pounds of grain and 
about 144 pounds of hay perday. If the work is severe, the quantity 
of grain should be increased. The horse at hard work requires 1} to 
14 pounds of grain per 100 pounds live weight; the hay fed, however, 
should not be over 1} pounds per 100 pounds live weight. The 
exact quantity will depend largely on the individuality of each horse. 


PRINCIPAL FEEDS FOR HORSES. 


In connection with rations for horses a brief discussion of the 
merits of the more common feeds will assist in the choice of a ration. 
The nutrients contained in each feed may be ascertained by consulting 
the table of analyses. It is the special purpose of the following 
review to judge the feeds from the standpoint of the horse feeder. 

For convenience the feeds will be classified as concentrates, rough- 
ages, succulent feeds, and condiments. 


CONCENTRATES. 


Oats.—This grain ranks as one of the very best for horses. The 
kernel is incased in a hull which adds to its value as a horse feed. 
It probably comes nearer filling the requirements of a concentrate 
for horses than any other single grain. Compared with corn, oats 
have more protein and less carbohydrates. Oats are readily avail- 
able in almost every part of the country and may be fed either whole 
or ground. They should be rolled or ground for very young animals. 

Some horses eat oats too rapidly. With such ravenous feeders, to 
prevent the danger of choking, it is advisable to place a little chopped 
clover hay or some whole corncobs in the feed box with the oats. 
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The use of wheat bran with oats also lessens the tendency toward be 1 
choking. Oats may form the entire grain ration for horses. The alon 
substitution of 2 or 3 pounds of wheat bran improves the daily ration of t! 
provided it does not produce a too laxative effect. othe 
Corn.—In many sections corn is given preference over oats as a of ry 
horse feed, as it is generally grown on the average farm or may be corn 
obtained easily. Corn may be fed on the cob or shelled or ground. desil 
It is especially rich in carbohydrates, and more energy is derived not | 
from a pound of corn than from a pound of any other suitable grain, ance 
It is considered as an economical part of a ration. Since this grain Bu 
is somewhat low in protein it is well to provide leguminous hay for §- alth« 
the animals that are fed corn. Alfalfa and corn are receiving much It hs 
favor when fed together to horses. In the absence of legumes a asaf 
little oil meal or other protein concentrate may be included in the They 
r ration. Corn is fattening, heat-producing, and is relished by horses, 4 hull: 
It is sometimes claimed that horses which are fed corn are more |} with 


subject to colic than those fed oats and other grains. Little difficulty | This 


in this line is experienced in the Corn Belt, where it is fed constantly. porti 
However, horses that have not been accustomed to eating corn should in th 
not be changed to it suddenly; in fact, changes in the horse ration grain 
should always be made gradually. Corn is suited to form the major Ric 
part of the grain ration for horses if a nitrogenous (protein) roughage Sout! 
is fed. is sm 
Wheat bran.—This is a favorite feed among horsemen; it is in th 
especially palatable and is safe. A by-product of milling, it is usually the ¢ 
somewhat expensive and is not always readily available. Wheat black; 
bran is quite laxative, and for this reason it is especially valuable for conce 
idle horses and for colts. With horses doing irregular work, the meal. 
_bowels may be aided by increasing or decreasing the allowance of Soy 
bran. Because this feed is light and soft it makes a mixture of other these 
feeds more suitable for feeding. Wheat bran is very nutritious; it use in 
is higher in protein than either oats or corn. However, it is not they : 
suited to form the entire concentrate ration for horses, but is very horses 
desirable to use in combination with other feeds. with f 
Barley.—Barley is used as a principal grain for horses in many tive ti 
parts of the West. Except in physical character it is well suited to exceed 
the horse ration. This grain should be rolled before being fed, but have ; 
if finely ground it will form a pasty mass with the saliva of the mouth. Coc 
Barley is a little higher in total nutrients than oats, but is not so oil, it 
widely used nor so generally popular a feed among horsemen. Rolled is a lit 
barley is suitable to form the major part of the grain ration for tage o 
horses. of one 
Rye.—This may be used as a horse feed in combination with other Jjustific 
grains. In some regions it is an economical feed. It is even higher Pea 


in total nutrients than oats. The grain is small and hard and should J }orses. 
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be rolled or ground. Many horses will refuse whole rye when fed 
alone, and an abrupt change to rye is liable to produce colic. Most 
of the charges against rye may be traced to the feeding of moldy or 
otherwise damaged grain. It is probably better to limit the amount 
of rye to one-third of the grain ration. It may be mixed with ground 
corn, bran, oats, or other grains. Rye is not generally considered 
desirable to form a major part of the grain ration for horses, as it is 
not palatable when fed alone and is liable to cause digestive disturb- 


ances. 
Buckwheat.—This grain is not very commonly used as a horse feed, 


. although it is only a little below the more common cerea!s in nutrients. 
oD « 


It has a characteristic, hard, black hull which has practically no value 
asafeed. Unadulterated buckwheat middlings are not easily obtained. 
They are made from that part of the kernel just beneath the woody 
hull and are very rich in protein. The middlings are usually mixed 
with the woody hulls and sold as buckwheat feed or buckwheat bran. 
This product has a lower feeding value than wheat bran. If the pro- 
portion of hulls is not too large, buckwheat bran may be well used 
in the horse ration. Buckwheat should be limited to one-third the 
grain ration. 

Rice.—Rice is considered economical for horse feed in some of the 
Southern States, the less valuable rough rice being used. This grain 
is small and extremely hard; it should be ground or rolled before use 
in the horse ration. It is better to limit rough rice to one-third of 
the grain allowance. It may be used in connection with corn, 
blackstrap molasses, and a very limited allowance of some protein 
concentrate, such as cottonseed meal, soy-bean meal, or linseed 
meal. 

Soy beans, cowpeas, velvet beans, horse beans, field peas.—All 
these are similar products of leguminous plants, and are suitable for 
use in limited amounts in the horse ration. Since all are hard seeds, 
they should always be ground. Their proper use in a ration for 
horses is as a somewhat concentrated protein feed to be combined 
with feeds high in carbohydrates, such as molasses and corn. Diges- 
tive troubles are very liable to occur if one or more of these feeds 
exceeds one-third of the concentrate ration. Used with care they 
have a very valuable place in horse feeding. 

Coconut meal.—A by-product from the manufacture of coconut 
oil, it is considered a safe but rather unpalatable feed for horses. It 
is a little higher in nutrients than wheat bran, but has the disadvan- 
tage of becoming rancid after standing a few weeks. To the extent 
of one-fourth the grain ration, it may replace oats where economy 
justifies the measure. It is not a very heavy protein concentrate. 

Peanuts.—In the form of peanut meal, this feed is often given to 
horses. The shelled nuts are liable to become rancid; the commercial 
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form of peanut meal is the ground hull and nut combined. It is g 
comparatively safe feed for horses, but is so rich in protein that the 
allowance should be limited. Animals should be started on this feed 
gradually. Peanut meal should be fed in connection with corn or 
some other carbonaceous feed. 

Linseed meal.—This feed is the ground cake resulting after the 
oil has been extracted from flax seed. It is very high in protein, has 
laxative properties, but is not suited to form a bulk of the grain 
ration. Linseed meal is quite unpalatable, but is valuable, however, 
for combining with corn and other carbonaceous feeds, being a heavy 
protein concentrate. It is most successfully fed with ground feeds 
or in a mixture containing molasses, but if fed in combination with 
feeds from which it can be separated readily, horses will eat the palat- 
able grains and refuse the meal. Some feeders use linseed meal as a 
conditioner, giving a small amount (about one-half pound) three 
times a week to keep the bowels in free condition. The more favor- 
able results in the use of linseed meal are obtained when the quantity 
used is limited to 1 pound or less per day for each animal. 

Shorts (wheat middlings).—This is not extensively used as a horse 
feed because it is usually high in price and its heavy nature and high 
protein content are not suited for the major part of the ration. 
However, it is palatable, and may be used to supplement a horse 
ration that is low in protein. The amount should be limited to one- 
fourth the concentrate allowance. 

Cottonseed meal.—The resulting ground cake after the oil has been 
extracted from the cotton seed is a heavy protein concentrate, but 
unlike linseed meal is not laxative in character. This feed has met 
with considerable disfavor among horse feeders, as they claim it is 
liable to produce digestive disorders. There is, no doubt, some 
foundation to these claims, but it has been found that harmful 
results have usually followed the use of a poor quality of meal or 
when too much was fed. Cottonseed meal may be fed to horses in 
limited quantities if due care is exercised in obtaining bright, choice 
meal and the animals are put on the diet gradually. Its proper use 
is as a supplement to a carbonaceous ration, such ascorn. Favorable 
results have been obtained in some parts of the South in the feeding 
of cottonseed meal in connection with blackstrap molasses and grain. 
Since the meal is not palatable, it should be well incorporated with 
other feeds. While cottonseed meal has been fed in large quantities 
in isolated cases, the best results may be obtained by limiting the 
amount to 1 pound daily per 1,000 pounds live weight, and giving 
special attention to the horses being fed. 

Alfalfa meal.—Chopped alfalfa is often desirable to improve the 
physical character of a ration, but feeding alfalfa as a meal is not 
to be generally recommended. Alfalfa is a very valuable horse 
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feed but is properly classed among the roughages, even though 
it is higher in nutrients than some of the concentrates. Finely 
ground alfalfa is dusty and must be dampened before it can be 
fed with satisfaction. There is no advantage which justifies the 
additional cost of grinding, except for horses with bad teeth or weak 
digestive organs. 

Millet, kafir, and milo seeds.—These are very small, hard grains 
which must be ground before they are suitable for the horse ration. 
They compare favorably with oats in regard to total nutrients, 
and any of them, when ground or rolled, may be used in combi- 
nation with other grains, but it is well to limit the amount used 
to one-third the total concentrate allowance. The sorghum grains 
are high in carbohydrates and tend to cause constipation when fed 
heavily. These grains should be fed in conjunction with a laxative 
protein feed, such as wheat bran, to counteract this tendency. 

Dried brewers’ or distillers’ grains.—These grains, which are 
by-products of fermentation industries, are rather heavy protein 
concentrates and suitable for balancing carbonaceous rations or for 
incorporation with chopped mixtures, but are not suitable for use 
as the major part of the grain ration. They are not palatable and 
should be limited in amount to about one-fourth the total allowance 
of concentrates. Some feeders claim that these feeds have a tend- 
ency to cause constipation. 

Gluten meal.—A by-product of starch manufacture, it is high in 
protein and fairly high in carbohydrates. It is classed as a protein 
concentrate, and should be limited to about one-fourth the total 
grain allowance. It is not very palatable, but sometimes is valuable 
for use in chopped mixtures. 

Gluten feed.—This is also a protein concentrate but is somewhat 
less nutritious than gluten meal. Gluten feed is made by mixing 
corn bran with gluten meal, and is not very palatable. The proper 
use of gluten feed is for balancing more carbonaceous rations, and 
it should be limited in amount to one-third of the grain ration. 
Like gluten meal, it may well be used with other grains in a chopped 
mixture and fed with molasses. 

Dried beet pulp.—A by-product of sugar manufacture, this pulp 
is unpalatable, but by mixing with molasses or other well-liked 
feeds, it may be included in the ration. It is very low in protein. 
Dried beet-pulp is a safe feed, but it is not desirable to use it in 
excess of about 5 pounds in the daily ration, and it should be fed 
in connection with some feed that is relatively high in protein. 

Cane molasses (blackstrap molasses).—The use of this feed is 
quite popular in cane-growing sections. It is high in carbohydrates 
and should be fed in connection with feeds relatively high in protein. 
Molasses is especially palatable and is well suited for combination 
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with chopped mixtures containing nutritious but unpalatable feeds, 
It is usually desirable to dilute it with two parts of water before 
feeding over grain or roughage. The amount of molasses in the 
ration should be limited. Usually about 5 pounds daily is a very 
reasonable allowancé, although some feeders use considerably more 
than that amount. Cane molasses is neither laxative nor binding 
in effect. Molasses is not usually an economical feed except in 
sugar-producing regions. However, it is often desirable to use a 
small amount, such as a quart (3 pounds) a day, as an appetizer. 

Beet molasses.—As a horse feed, beet molasses is not so satisfactory 
as cane molasses. The presence of certain constituents stimulates the 
action of the kidneys and bowels of the animals fed. Because of this 
action it is not desirable to exceed 5 pounds of beet molasses in the 
daily ration. Like cane molasses, it is a carbohydrate concentrate, 
very palatable and suitable for feeding as part of a concentrate 
ration that also includes a protein feed. 

Milk.—Sometimes milk may be used with good results for feeding 
horses. Its particular advantage is in its use for colts and for horses 
that are out of condition. Milk may also be a valuable feed for 
horses doing very light. work. It is palatable, easy to digest, and 
valuable for fattening. If cow’s milk is to be substituted for mare’s 
milk for young colts, there should be an addition of a little sugar 
and a little limewater. It is not desirable to feed a large quantity 
of milk to horses generally, but 3 or 4 gallons a day can well be 
allowed a horse not doing heavy work. Milk is a safe feed, and even 
in clabbered condition it is not harmful. 

Tankage and blood meal.—These by-products of slaughterhouses 
do not rank high as horse feeds. They are very high in protein, but 
are extremely unpalatable. They may be used, however, in amounts 
not exceeding 1 pound each day per animal in connection with some 
palatable carbonaceous mixture. Tankage and blood meal are used 
principally for building up animals in extremely poor condition. 






















ROUGHAGES. 






Alfalfa hay.—This roughage is receiving very great favor as a horse 
feed. It contains nearly as much nutriment, pound for pound, as 
wheat bran. It is very high in protein and minerals; hence it is 
especially valuable for young stock. Alfalfa is somewhat laxative 
in effect. Because of this and its high protein content, it is well to 
limit the amount to one-half or two-thirds the roughage allowance. 
Timothy hay may be used to make up the rest of the roughage sup- 
ply. Alfalfa is especially suited for use with a grain ration that 1s 
low in protein. Corn as the grain, and alfalfa as the roughage, equal 
weights of each, very nearly make a balanced ration. In consider- 
ing a roughage for horses, it is desirable to furnish one that is rela- 
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tively high in nutriment, since the horse has a comparatively small 
stomach and is unsuited to take care of great quantities of nonnutri- 
tious material. Alfalfa meets this requirement. Because of its soft 
stems this roughage is often used in chopped mixtures. 

Timothy hay.—This hay is highly recommended for horses. Not- 
withstanding the fact that it is not very high in nutrients, there is 
probably no other one form of roughage that is better suited for the 
horse ration. It is low in protein and is suitable for combination 
with alfalfa, clover, or some other legume. If timothy is fed as the 
only form of roughage, the concentrate allowance should be rela- 
tively high in protein. Because of its sharp, brittle stems it is not 
well suited for use in chopped mixtures. It is readily available in 
most sections of the country. Timothy hay and oats have long been 
regarded as the standard horse feeds, but the combination can be 
improved by including some feed that is relatively high in protein. 

Clover hay.—This is a good feed for horses. The usual criticism 
of this hay is that it is often dusty. Dampening at the time of feed- 
ing will aid somewhat, but proper care in the curing of the hay is the 
best means of preventing dust. Bright clover hay that is free from 
dust is almost as valuable as alfalfa. It is more palatable than tim- 
othy, and a mixture of clover and timothy is to be preferred to tim- 
othy alone as a roughage for horses. Clover is a legume and high in 
protein, somewhat laxative in effect, is an excellent feed for colts, and 
is suited for use in connection with a grain ration that is rather low 
in protein. Where only one kind of hay is fed, a little less quantity 
is required of clover than of timothy. Various kinds of clovers are 
used for hay in different parts of the country. Common red clover 
is most widely used. Mammoth or Big English clover is acceptable, 
but is somewhat coarse. The very coarse, large varieties, such as 
sweet clover, are usually too woody to be very desirable. Alsike is 
very good, but the yield of this crop is usually not large enough to 
encourage its growth in most localities. If hay from crimson clover 
is to be used as a horse feed, the crop should be cut before the blos- 
soms are ripe, as the hairy growth on the head of the plant becomes 
wiry and indigestible and forms masses similar to hair balls in the 
digestive tract which often result in serious cases of impaction. 
Bur clover of the South may be used as a hay for horses, but its use 
is not common. 

Corn stover.—Corn fodder from which the grain has been removed 
is a common feed for horses. The objections to it are that it is 
usually so carelessly handled that most of the nourishment is lost, and 
the feed is allowed to become partly spoiled. It is also unhandy to 
feed unless some special preparation is given, and there is usually 
considerable waste connected with feeding it. However, corn stover 
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that is bright and clean and which retains its leaves is very palatable, 
desirable, and safe for horses, and is suitable for use as the sole rough- 
age during the fall and early winter. It is low in protein and should 
be fed in combination with a concentrate ration which will offset the 
deficiency. Cutting or shredding is usually advisable if it is to be fed 
in the stable. 

Oat hay.—Hays from oats and similar cereals are commonly fed to 
horses. These crops should be cut before maturity if they are to be 
used as forage. They are palatable and nourishing, and care should 
be taken that the amount is limited. On account of the grain, the 
allowance should be about one-third less than would be fed in the 
case of the more common roughages. Very little concentrated feed 
is needed with oat hay, but it is desirable to include a feed relatively 
high in protein. Cereal hay may be fed as half the roughage allow- 
ance in connection with a legume hay. With such a combination 
only about half the usual grain ration is necessary. 

Cowpeas, soy beans, velvet beans, and field peas.—These may be 
used as hay for horses. All are legumes, high in protein, and suitable 
for use in connection with concentrates that are high in carbohydrates, 
such as corn or molasses. The peas and beans are slightly laxative 
in effect. It is well to limit these feeds to one-half the roughage 
allowance; timothy or prairie hay may well be used to form the other 
half. The amount of grain in the pods should be taken into consid- 
eration, and the ration of concentrates should be reduced accordingly. 
Field-pea vines that have been carefully cured after the peas have 
been thrashed out are fairly acceptable as horse forage. A full grain 
ration and a little hay should be fed with them. Unthrashed cowpeas, 
soy beans, velvet beans, and field peas are fairly palatable and safe 
feeds, but are too concentrated to form the complete roughage 
allowance. 

Millet, or Hungarian hay.—This is suitable for use in the horse 
ration, provided the crop has been cut before it is too mature and 
that an excessive quantity is not fed. The small, hard seeds of 
mature millet are objectionable, as harmful action on the kidneys is 
claimed when an excess of these is allowed. This hay is carbona- 
ceous and should be fed in connection with a legume hay, or the con- 
centrate allowance should contain feeds a little high in protein. 
Bright millet hay of fine growth is quite satisfactory as a horse feed 
when limited to half the roughage allowance. 

Prairie hay.—This hay is satisfactory for use as a horse feed and 
is commonly used in the West. It is slightly lower in nutrients than 
timothy hay, is carbonaceous, should be fed in combination with 4 


legume hay, and may form the total roughage allowance if the con-— 


centrate ration is sufficiently high in protein. It is a safe feed and 
fairly palatable. 
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Orchard-grass hay.—This grass makes a suitable hay for horses 
only when it is cut before maturity. It compares very favorably 
with timothy, and its palatability is not criticized in hay that is not 
too mature when cut. It is carbonaceous, and when used either the 
ration of concentrates should be high in protein or a legume hay should 
form part of the roughage allowance. It is a safe feed for horses. 

Brome grass.—This grass is carbonaceous and common in the 
North and West. The hay is palatable and a safe feed for horses, a 
little low in protein, and the grain ration that is fed with it should 
include a protein concentrate. 

Straw.—-Straw from various cereals, such as oats, barley, wheat, 
rye, and rice, is often used as a feed for horses. It is bulky, non- 
nutritious, and is not especially suitable, since the horse has a com- 
paratively small stomach and its digestive anatomy is in no way 
suited to handle a large amount of bulky feed. So very little nourish- 
ment is derived from straw that it is not considered a suitable feed 
for animals doing hard work. Straw is carbonaceous, and its prin- 
cipal use is for idle horses. Some laxative feed should be fed in 
connection with it. Because of economy, it is often desirable to 
feed some straw, and in this case the concentrate ration should be 
high in protein. A little straw may be included in a ration in which 
the principal roughage is alfalfa, clover, or some other legume. 
Oat straw is preferable; barley straw and wheat straw are good; 
straw from buckwheat or rye is not desirable; straw from rice is 
sometimes fed with good results when the remainder of the ration 
is high in protein. The economy of feeding straw is a factor which 
can not be disregarded, but the practice should not be carried to the 
extreme, and care should be taken to supply sufficient protein through 
the concentrate ration. 

Vetch.—This legume is not in very common use as a horse feed. 
The plant is rich in nutrients, is suitable to form about half of the 
roughage allowance in a ration that is lacking in protein, and is 
fairly palatable. A combination that is meeting with favor is 
vetch and oat hay. 

Sudan grass.—This plant makes a suitable hay for horses and is 
fairly palatable. As a carbonaceous feed the hay is suitable for use 
as part of the roughage allowance in combination with a legume hay. 
Its principal use is in the South. 

Bermuda grass.—Hay from this plant is sometimes used in the 
South. It is a carbonaceous feed, suitable for use in connection with 
legume hay for the roughage allowance. If fed alone the concentrate 
allowance should be high in protein. 

Sorghum.—Fodder from sorghum may be used as dry forage for 
horses but does not keep for a great length of time. It is especially 
high in carbohydrates, is palatable and suitable for use in connection 
with feeds which are high in protein. 
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SUCCULENT FEEDS. 


Pasture.—Pasture is foremost among the succulent feeds for 
horses. It acts as a laxative and general tonic to the system, is an 
appetizer, and a valuable feed. Succulent feeds are watery and do 
not produce solid flesh. While pasture alone is sufficient to maintain 
idle horses, it is well to consider the relative feed value of the pasture 
crop and the general condition of the pasture. Usually it is advisable 
to feed a light grain ration relatively high in protein in ‘connection 
with pasture, even when the horses are idle. Pasture is very valuable 
in the management of work teams; regularly allowing horses the 
freedom of pasture during the night and on idle days enhances the 
health of the animals. There will be an increased tendency toward 
sweating while at work but this is not of great importance when the 
benefits are considered. For work horses that are given pasture, 
other laxative feeds should be taken out of the ration. Timothy hay 
may be used as the roughage, and the concentrate ration should 
include grains that are not laxative in character, thus making a 
properly balanced ration. A necessary precaution is to avoid a 
sudden change to green feed; where a pasture crop is included in 
the ration for work horses, the practice should be continuous, not 
intermittent. 

Soiling crops.—Most of the forage crops previously mentioned 
under “ Roughages’” may be cut green and fed to horses. This 
practice is probably most common with corn. Care should be 
taken, however, to prevent sudden changes to this type of green 
feed. There is also danger of the crop spoiling before being fed; 
therefore, the green feeds should be used only when fresh. The 
balancing in regard to nutrients should be the same for soiling crops 
as for pasture. The pasture system provides exercise and on this 
account is far preferable to soiling. 

Roots.—Carrots, parsnips, rutabagas, and beets are succulent feeds 
used principally as an aid to digestion. ‘Their use in the horse ration 
is not considered economical, as they are low in nutrients, being 
equivalent to only about one-fourth their weight in hay. Where 
roots are fed other laxative feeds should be omitted, the roughage 
supply should be decreased, and the grain ration should contain 
feeds high in nutrients. -Chopping the roots is usually advisable. 

Potatoes.—Potatoes are relatively high in food value, are palatable, 
and are well suited for use as a horse feed where the cost is not pro- 
hibitive. It is safe to feed as high as 15 pounds a day to work 
horses. They are equivalent to about one-third their weight-in hay. 
When potatoes are fed, a legume hay is a desirable supplement. If 
a carbonaceous hay is fed, the grain ration should contain feeds rich 
in protein. Potato sprouts are injurious to horses and should be 
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removed. It is advisable to chop potatoes before feeding, as the 
danger from choking is thereby lessened. 

Fruits.—When without stones, fruits may be used for feed and are 
much relished by horses. This addition to the ration is as an appe- 
tizer and relish rather than as a nutritious feed. Fruits are low in 
protein, and if used in considerable amount the main ration should 
include protein feeds. Ten pounds of fruits daily are not harmful. 

Pumpkins.—<As a succulent feed for horses pumpkins have a fair 
value; their feeding value is about two-fifths that of silage, and their 
main use is for improving digestion. The seeds have a laxative 
effect. It is not advisable to feed pumpkins which have been frosted. 
They are not usually fed in great amount and should be limited to 
about 8 pounds daily. No other laxative feed should be included 
in the same ration, there should be a slight decrease in the amount 
of roughage, and provision should be made for feeds relatively high 
in nutrients to balance the ration. 

Silage.—Silage should not be considered as one of the principal 
roughages for horses. Its use is as a succulent, an appetizer, and 
tonic to be fed in limited quantities as a supplement to the regular 
ration. When used, this feed must be introduced gradually into 
the ration. It is a very dangerous practice to feed molded or frozen 
silage to horses. Corn silage is the only kind that has met with any 


degree of favor as a horse feed. It has a valuable place in the winter 
ration if fed with care. The amount should not exceed 10 pounds 


daily per animal. 
STOCK FEEDS AND CONDIMENTS. 


The stock and condimental feeds that are generally bought on the 
market, which are represented to be conditioners, tonics, and fat- 
teners, have for their foundation simple and well-known drugs and 
feeds. If a tonic or feed is desired, one of known composition may 
be mixed at home with entirely satisfactory results. The following 
formulas are suggested: 

1. | IL. 


Glauber salt 2 pounds. Glauber salt........... 5 pounds. 
WEE Ss head xd comepascas 1 pound. H SOG DOEEE... ccccccep cas 14 pounds. 
1 pound. Fenugreek 1 pound. 
POO ees 2 ounces. fo ne 2 pounds. 
Linseed meal.......... 25 pounds. Linseed meal.......... 50 pounds. 


A heaping tablespoonful of one of the above mixtures fed with the 
grain 3 times a day is sufficient. 

When a tonic is needed it is advisable to investigate why it is 
needed. The horse should receive daily attention regarding feed, 
water, salt, exercise, grooming, sanitation, and comfortable quarters. 
Neglect of any of these factors is usually an underlying cause of the 
poor condition of an animal. 
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SUGGESTED DAILY RATIONS. 


The following daily rations have been prepared with a view of 
‘ suggesting combinations of feeds that will suit conditions in various 
parts of the country, and from which the feeder may derive rations 
that will meet his local needs. Attention is invited to the fae 
that the rations suggested are for a horse weighing 1,000 pounds, 
and modification of these rations should be made for heavier or 
lighter horses. For example, in order to meet the requirement for a 
horse weighing 1,250 pounds the rations suggested should be in. 
. creased in accordance With the increase in weight, which in this 
: case is 25 per cent. Roughly this would give the feed requirement 
for the heavier horse. 
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Maintenance ration for 1,000-pound idle horse. 





[Theoretical] daily requirement, 0.60 pound of protein and 7.30 therms of energy. ] 











Ration. | Protein. Energy. 






















































Pounds. Therms. 
pmGunas Per COM. 62... 2. 22s sees e- ss 0.280 | 3.420 | 
3 pounds alfalfa hay......--..-.-.-.-----| . 213 1.0269 | 
9 pounds corn stover......-------------| . 144 2.8458 | 
| 637 7.2927 | 
® er es = — | 
: ONS ae ae . 348 2. 7024 
; A OUNOS CLOVER MAY. 6.5.06. 55:526as Snes | . 196 1. 5472 
10 pounds oat straw....:.....-..-------- 5. | 3. 481 
” ee 
& . 624 7. 7306 
| BTUINIIS BNO anos cnn ois 2s nue se baie c- ~ 568 2. 7384 
if S pounds Oat sttaw:.-...--:.<.52... 652622 . 064 2. 7848 
a 3 pounds cane molasses..........-..---- . 000 1. 6614 








































| 

| 5 pounds cowpea hay...............---- | 460 | ~+«1. 8795 

| 5 pounds silage (corn)......------------- . 030 7950 

| 10 pounds timothy hay............-..-- 220 4. 3020 

| .710 | 6. 9765 

| 4 pounds rolled barley.........--------- 339 | 8 5976 
4 HOUNASRUAUA DAY...5..02.52-2.520seu4 284 | 1. 3692 






7 pounds barley straw.............-..-- 










a 
| 4 pounds alfalfa hay..............-...--- 284 | 1. 3692 
| 






14 pounds corn fodder with ears.......-- 322 6. 1516 



































2 POUunGs Buenen Corn... .........-6.---- -140 | 1. 710 
4S POUNGS ORL NOY s +. 5232 6). sone 2s se Se 5 356.1 1. 290 
10 pounds orchard-grass hay....-.-.----- . 330 4. 493 

. 626 7.493 | 
34 pounds shelled corn......-.-.------- (945 | 2.9925 | 
3 pounds cowpea hay -.....-.. «+ -<.+s00 276 1. 127 









7. 60 








10 pounds oat straw.........:..22--+-ss- .08 | 3. 481 
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Daily ration for 1,000-pound horse, very light work. 


[Theoretical requirement, 1 pound protein and 9.80 therms energy.] 


Ration. | Protein. | Energy. 


Pounds. | Therms. 


10 pounds ear corn 0. 56 6. 840 
5 POUNGS MAME NAY sso ccc sss ec. n en . 395 <a 
5 pounds timothy hay 5 . 110 . 151 


702 
5, 4048 


SPOUURMORIS  tanscc since tees ener asians | 
. 3692 


4 pounds alfalfa hay 
6 pounds timothy hay..........-..------| 








pounds shelled corn 3 
POMS OO WIIONE c o5 oc coe a Sees seen . 338 
ound cottonseed meal!.....-..----- ~AT7 
sounds corn stover . 08 

sounds sorghum fodder 075 


1.02 | 9, 5225 


845 3.9730 _ 
“000 2. 7690 
"080 3. 481 


1. 610 


5 
2 
1 
2 
5 
5 


I 
} 
I 
I 


5 pounds cowpeas (coarsely ground). . - . 
SD POUNGE INOIBRNOS ws 11s Se 5 os eo 6 bao sw: 
10 pounds oat straw 





: 925 
8 pounds rolled barley re | 
4 pounds alfalfa . 284 
5 pounds prairie hay 








7 pounds shelled corn 
1 pound cottonseed meal 
4 pounds cowpea hay 
6 pounds corn stover 
10. 3204 | 


6. 840 
1. 5036 
1. 8972 


10. 2408 


8 pounds shelled corn 
4 pounds cowpea hay 
6 pounds corn stover 








1 The meal may be replaced by 1 pound of cowpeas. 


Daily ration for 1,000-pound horse at medium work. 


[Theoretical requirement, 1.40 pounds protein and 12.40 therms energy.] 
aati tei : ; i 
Ration. Protein. | Energy. 


Pou nds. | 
0. 728 8. 892 


OG pounds italia MAY. 3.0... sss s see . 426 2. 0538 
3. 0114 


7 pounds timothy hay . 154 
1.308 | 13. 9572 | 


————| 


13 pounds ear corn 


12 pounds oats 1. 044 8.1072 _ 
1 pound cowpeas (cracked) . 169 . 7946 
11 pounds timothy . 242 4. 7322 


1. 455 13. 6340 | 
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Daily ration for 1,000-pound horse at medium work—Continued. 


Ration. 


10 pounds rolled barley..........-..---- 


6 pounds alfalfa hay 
5 pounds prairie hay 


11 pounds shelled corn 


6 pounds cowpea hay.........-----.-.-- 


6 pounds corn stover 


SMGUNGE COWES TAY. ..022-....55-6- 06: 


9 pounds corn stover 
10 pounds shelled corn 


4 pound cottonseed meal..............-. 


Protein. 


Pounds, 

0. 83 

. 426 

. 165 

1. 42] 


. 770 
. 552 
. 096 


1. 418 


. 460 
. 144 
. 700 
ATT. 


. 48 








Energy. 


Therms. 
8. 9940 
2. 0538 
2. 021 


Daily ration for 1,000-pound horse at severe work. 


[Theoretical requirement, 2 pounds protein and 16 therms energy.] 


Ration. 


SU MINN RMS ie niko ois 5.0 hn's no sien sin 


2 pounds bran 
8 pounds timothy hay 
5 pounds clover hay 


12 pounds shelled corn 
1 pound soy beans (ground) 


SC OMEMIS MEMO cc rao s) kta s soos nea s4 


4 pounds corn stover 


ouads pea hay 
ounds timothy hay 


7 
7 
7 
7 


10 poands rolled barley..............-.. 


2 pouads gluten meal 
8 pounds alfalfa 
6 pounds prairie hay 


5 pounds cowpea hay 
9 pounds corn stover 
13 pounds shelled corn 


14 pounds cottonseed meal............-. 


WASHINGTON : GOVERNMENT PRINTING OFFICE: 108 


Protein. 


Pounds. 
1. 044 
216 | 
ie 
. 245 


. 273 
852 
. 084 


2.049 | 


pou ads peanuts (ground with hull)... .| 
pounds cane molasses.........-.------ 
p 
P 


1. 981 


. 830 


. 562 





Energy. | 


|_| 


Therms. 
8. 1072 
1. 0600 
3. 4416 
1. 9340 


14, 5428 


10. 260 
. 8129 
4. 1076 
1, 2648 


5. 8205 
3. 8766 
2. 6313 
3. 0114 


15. 3428 


8. 9940 
1. 6830 
2. 7384 


2. 4252 


15. 8406 
1.8795 
2. 8458 

11. 115 
1. 4019 


17. 2422 
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FEEDING 


U.S 





HE SELECTION of the most suitable ration for 
horses is governed largely by local conditions. 
Choose those feeds which meet the requirements of 
economy, nutrition, and convenience. 
Make slight changes in feeds occasionally. 
horse appreciates a variety in his diet. 
Knowledge of individual requirements of horses is 
essential to obtain best results. Close observation is 
probably a more vital factor in the feeding of horses 
than in the feeding of any other class of livestock. 


A 


This bulletin explains the computation of rations 
for horses, suggests certain feed combinations which 
approximately meet the needs of horses under vary- 
ing conditions, and reviews such factors of feeding 
as tend to make the horse more efficient. 


Washington, D. C. Issued December, 1916; revised November, 1924 
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FEEDING HORSES 


By G. A. BeLi, formerly Senior Animal Husbandman,' and J. O. Wruu1aMs, 
Senior Animal Husbandman in Horse and Mule Investigations, Animal Hus- 
bandry Division, Bureau of Animal Industry. 
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Conditions affecting feed requirements - -- _ _- Principal feeds for horses_._..._......_..___- 
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STUDY OF RATIONS NECESSARY 


HE COMPUTATION of rations is valuable as a guide to the 
feeder in determining approximate rations from a large variety 
of feeds. It is useful, also, in determining the requisite amount of 
nutrients, so that each will be supplied without waste. Results in 
feeding a ration should be avanrved and the ration modified accordin 
to the age, size, and condition of the horse. The amount and ind 
of work performed will determine the kind and quantity of feed to 
use. 

There is far more economy in supplying the required amounts of 
nutrients in the right proportions than in providing an excess of one 
and a deficiency of another. Proper attention given to the matter 
of balancing horse rations will result in benefit to both the health 
and the working efficiency of the animals fed, which in turn will 
effect a material reduction in the enormous annual feed bill charged 
against the horses of the country. 


LOCAL INFLUENCES IMPORTANT 


No one feed or combination of feeds will meet conditions in all 
parts of the country. Generally speaking, combinations of home- 
grown or locally raised crops constitute the most economical rations. 
Choose from the feeds available those which will most closely meet the 
requirements of economy, nutrition, and convenience. Substitution 
may often be made in rations in such a manner that, while the effi- 
ciency remains unchanged, the cost is materially lowered. Selection 
of the most economical and suitable ration is governed largely by 
local conditions. 


CONDITIONS AFFECTING FEED REQUIREMENTS 
The kinds of feed used, the quantity required per animal, and 


the manner of feeding depend on the age, size, and condition of the 
horse, the amount and kind of work done, and the individual fed. 





1 Mr. Bell resigned from the department October 15, 1920. 
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The horse at work requires more and richer feed than the idle 
one. To furnish energy for work, the feed allowance must be in 
excess of that needed for body maintenance. The amount of feed 
needed for maintenance is about two-thirds that required for a horse 
at moderate work. If the work done calls for more energy than is 
furnished in the ration, the stored-up energy of the body fat or other 
tissues will be drawn on, with a consequent loss in body weight and 
energy. If such feeding practice is continued, the horse will be so 
weakened constitutionally that he will be unable to perform his work 
profitably and also will be especially susceptible to disease. 

Horses of the same type and weight may have different feed 
requirements, which makes it necessary to study the individuality of 
the animals. If the horse is not doing well on a ration, a slight 
change should be made. Any change, however, should be made 
gradually in order to avoid digestive disturbances. 


SELECTING A RATION 


As no feed or combination of feeds will meet conditions in all parts 
of the country, so no feed or mixture of feeds is suitable for all classes 
of horses. In choosing a ration for a horse, select the one that seems 
to meet best his requirements, whether for growth, maintenance, 
work, breeding, or fattening; estimate the amount of feed needed, and 
try out the ration. It may appear after a trial that too little is being 
fed or that the ration may be changed somewhat in the interest of 
either economy or efficiency. If a number of horses are kept, 
different rations may be tested on different animals and the best one 
selected for general use. Individual feeding gives the best results. 


BALANCING A RATION 


Feeding stuffs are broadly divided into two great classes, protein 
and carbohydrate. The protein feeds are rich in nitrogenous com- 

ounds which are used by the animal body in building tissue, bone, 
low. etc., and to provide energy. The carbohydrate feeds are 
starchy in nature and are used by the animal body in the formation 
of fat and for energy and heat. 

To obtain the best results in feeding, the ration should be so 
balanced that it properly meets the needs of the animal in building 
tissue and in supplying energy for work. In order to do this, feeds 
containing the nutrients which supply the required proteins and 
energy are needed in certain proportions to meet the body require 
ments. If feeds deficient in protein are fed, an excessive amount of 
carbonaceous nutrients must. be consumed in order that the system 
may obtain the required quantity of protein, and vice versa, and s0 
a waste of feed will be the result. It is essential, therefore, that 
balanced ration be fed; that is, one containing proteins and car 
bohydrates in such proportions that the requisite amounts of each 
will be utilized without waste. 

Feeds rich in protein are usually the most expensive. If more 
protein is supplied than is needed for nutrition, the cost of the feed 
is unnecessarily increased. It is more economical to supply the 
energy necessary to perform work in the form of carbohydrates than 
proteins. Thus for mature horses at work and for maintaining idle 
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horses the protein feed allowance may be limited to the amount 
necessary to build tissue, and a large proportion of carbohydrates 
may be fed. 


THE COMPUTATION OF RATIONS ” 


The computation of rations is not difficult, and a little time spent 
on calculations enables the feeder to provide, from available feeds, 
a ration which will approximately supply the requisite amounts of 
protein and carbohydrates. Data on rations will afford valuable aid 
to the feeder, but he must observe results and modify his feeding 
accordingly. 

The rations given in this publication are based on the true protein 
and the net energy values of various feeding stuffs. The net energy 
value is the measure of the true value of the feed as a source of 
energy to the animal organism after deducting the losses in the 
unburned materials in the excreta and the energy expended in 
extracting the real fuel materials from the feed consumed. For 
example, while 100 pounds of corn meal contain about 187 therms 
of chemical energy, only about 85 therms remain, after the above- 
mentioned deductions have been made, to represent the actual value 
of the meal as a source of energy to the animal. 

The following table is adapted from a similar one published in 
Department Bulletin 459, and gives the true protein and net energy 
values per 100 pounds of feeding stuffs for ruminants. It may be 
regarded as expressing with sufficient accuracy the relative values of 
feeding stuffs for horses. A column has been added designating the 
group in which some of the common feeds are ordinarily classified. 
This is done in order to simplify the selection of feeds for compound- 
ing a ration. 


Classification, composition, and net energy values per 100 pounds of feeding stuffs 
for ruminants 


Composition 


ee ; Net 
energy 
value 


Kind of feed | Digest- | 
| ible true | 
protein 


| Dry 
matter 


DRIED ROUGHAGE 


Hay and fodder from cereals 
Pounds | Pounds | Therms 

Brome grass, smooth ...............---------- Carbohydrate. 91.5 3. 5 40. 83 
Corn (maize) fodder (ears included, medium dry) - sural Fovspacias ODI 81.7 3 43. 94 
Corn (maize) stover (ears removed, medium dry do 81. 6 31. 62 
Kafir fodder, high in water : ae ee 8 34. 2% 
Kafir stover, high in water , on ll 0 27. 65 
Millet, Hungarian } — wat .-do 9 
Timothy and clover mixed ; ; ed 6 
Oat hay Ora | Carbohydrate 
Orchard grass See do 
Prairie hay ; : o do 
Red top.. Pie ee Be : & P oF 4 do : 
Sorghum fodder, computed to 80 per cent dry matter do ws 80. 
Timothy, all analyses Jee ‘ : ‘ do . 88. 
Timothy, before bloom do aso 92. 
Timothy, early to full bloom s do aol 87. 
Timothy, late bloom to early seed wafeaet OO 85. 
Timothy, nearly ripe see hace 87. { 


wombs asd 


p> te of 
RRND NK WH WWWOe ee 


* For detailed information relative to the computation of rations, consult U. 8. Department of Agri- 
culture Bulletin 459, ‘‘The Use of Energy Values in the Computation of Rations for Farm Animals,” by 
Henry Prentiss Armsby. 
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Classification, composition, and net energy values per 100 pounds of feeding stuffs 
for ruminants—Continued 


Composition 
, ‘ Net 

Kind of feed Ss ‘ Digest- | ®2erey 
| Dry ible t value 

matter oe eae 

protein 

| 





DRIED ROUGHAGE—Ccontinued 


Hay and fodder from legumes 

Pounds Pounds 
Alfalfa, all analyses -_- ee gee oe coe Protein nie 91. 4 7 
Alfalfa, before bloom mat ae ...do soe 93. 10. 
Alfalfa, in bloom............-.--- siege a ae ; 92. £ 6. 
Alfalfa, in seed - 4 do sts 89. 6. 
NN SBS a encb meena i do 87. 5. 
Clover, crimson . . . do 89. 4 6. 
Clover, red, all analyses____-._----- do ; 87. 4. 
Clover, red, before bloom yaaa OOs0e5<~d08 89. 5. 
Clover, red, in bloom. ---_------ ...do at 86. 5. 
Clover, red, after bloom__--__-- ‘i aeons acacia a 77. 9 4. 
Clover, sweet white ..-do 91. 6. 
Cowpeas, all analyses - -_-.---- : . do... 90. § 9. 
Cowpeas, before bloom..__--.._--.----- ; do 92. 2 
Cowpeas, in bloom to early pod--_-- Gaticeees sae At 89. 9. 
PS. Cit once deeb cncchnesbenbe ; aookas ovis do ibe 91. 8. 


SDN wr OCOwnwawo- 


Straws 
Carbohydrate 
SS oro 
do oan 
i. 35 aces 
do-.- 
do... 





FRESH GREEN ROUGHAGE 


Green cereals, etc. 


Barley fodder - --.-- 

Bluegrass, Kentuc ky, ‘before heading... 
Bluegrass, Kentucky, headed out 
Bluegrass, Kentucky, after bloom 
Buckwheat, Japanese - -_---- is 

Cabbage 

Cabbage, waste outer leaves wah 
Corn (maize) fodder, dent, all ‘analyses - 
Corn (maize) fodder, dent, in tassel 

Corn (maize) fodder, dent, in milk --_- 
Corn (maize) fodder, dent, dough to glazing - 
Corn (maize) fodder, dent, kernels glazed - - 
Corn (maize) fodder, dent, kernels ripe-- 
Corn (maize) fodder, flint, all analyses - 
Corn (maize) fodder, flint, in tassel_____- 
Corn (maize) fodder, flint, in milk - - 

Corn (maize) fodder, flint, kernels glazed_ 
Corn (maize) fodder, flint, kernels ripe - 
Corn (maize) fodder, sweet, before milk stage 
Corn (maize) fodder, sweet, roasting ears or later 
Corn (maize) fodder, sweet, ears removed - - 
Millet, Hungarian 

ee SacceN amc cccscenes 
Orchard grass 

Rape 

Rye fodder 

Sweet sorghum fodder-_---.--- 

Timothy, before bloom__-_----- 

Timothy, in bloom 

Timothy, in seed . s 

Wiest 06G08 .........<.2:--. 2 


ah al all ait al al? ad 


CODE RRA OH DORON WO HOO ERM NWO 


Buck 
Corn 
Corn 
Corn 
Corn 
Oats 

Oatm 
Rice, 

Rye.. 
Sorgh 
Whea 
Whea 
Whea 


Beans 
Cowp 
Peas, 

Pea m 
Peanu 
Peanu 
Soybe: 


Conner 


> me OC 


Green legumes } 
Cottor 

laxse: 
Sunflo 
Sunflo 


. Th 
| . menta 


Ss Deen See -...-..----------- EK cate Tune 
CS EE SE ee ee eee 
ee wo treks nelebniveve 
Cc lover, alsike..__...-. Pores 

Clover, crimson-_-___.-- 

Clover, red, all analyses. 

Clover, red, in bloom -- 

Clover, red, rowen 


1 These succulent feeds are not usually classed in the two great groups of feeds, as their use is supple 
mentary to the principal ration. 
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Classification, composition, and net energy values per 100 pounds of feeding stuffs 
for ruminants—Continued 


| | Net 
Kind of feed | “lass | energy 
, | Digest- 5 
Dry | ible true | value 


matter protein 
| 


FRESH GREEN ROUGHAGE—continued 


Green legumes—Continued 
Pounds | Pounds | Therms 


16.3 ot 10, 42 
eee PC annie 2s coo -| 16. 6 2. 9. 78 
Soybeans, all analyses BO eee eee 23. 6 4 | 12. 53 
Soybeans, in bloom_---_- = Conese een ee 20. 8 | 2.3 | 10. 44 
MATE, EON onic am 6 Say seen natu couse = sencesaee | 24. 2 § 12. 70 
Vetch, hairy . 18. 1 , 11.95 


SILAGE ! 


SRSA FT 


Corn (maize), well-matured, recent —. tee 
Corn (maize), immature - : 
Corn (maize), from frosted ears- aS 

Corn (maize), from field-cured stover- 

Clover ay : 

Cowpeas 

Soybeans . 

Sugar-beet pulp 





Sor omawow 
Or Gr GO CO Se 





ROOTS, TUBERS, AND FRUITS ! 


ae — a 


Apples 

Beets, common.__.-..___- 
Beets, sugar 
Carrots 

Mangels 

Potatoes 

Potato flakes 
Potato flour / 
Pumpkins, field_- 
Rutabagas 
ees. .....<2-. 


AOKPON IRON 


= ames 


Bue a heat 

Corn (maize), dent 

Corn (maize ) flint - 

Corn (maize) and cob meal 
Corn (maize) meal 

Oats __ 

Oatmeal .. 





VN NN ge 


a 


Carbohydrate. 
2 a Rosas .-| Protein 
Seaton grain - : ee este __.| Carbohydrate. 
Wheat, all analyses Gasvcauenes . | Protein 
Wheat, winter as , Seas alacceeeeace 
Wheat, spring___.___-- bee eee eae Sa Sa 


oP 
RU NOMoRAINwONW 


PID 


Beans, navy Porat oes ena 86. 6 
Cowpeas ee Rahs 88. 

EES ae pee 90. 

Pea meal ‘ bestete 89. ; 77. 62 
Peanuts with hull wa eo 93. 3. 83. 15 
EE Cl ae ere eiads 94. : 109. 04 
Soybeans. es eases 90. 27.3 81. 29 


Cottonseed _ _ . 90. . 78. 33 
Flaxseed ne aes Bee ne 90. i 83.17 
Sunflower seed ___ ad atte Pea as | eee 95. : 95. 77 
Sunflower seed with hulls 93. rh 92. 49 








1 These succulent feeds are not usually classed in the two great groups of feeds, as their use is supple- 
mentary to the principal ration. 
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Classification, composition, and net energy values per 100 pounds of feeding stuffs 


for ruminants—Continued 





Kind of feed Class 


Buttermilk 
Cow’s milk 
Skim milk—centrifugal 
Skim milk—gravity 
Skim milk—dried --- 








BY-PRODUCTS 


Fermentation industries | | 














IT SII a erases Naeoun eee Protein _--..-- 
| 
a a LL ictnhierncn tinalhimis Abin rman bie om 


Distillers’ grains, dried, from corn 
Distillers’ grains, dried, from rye. 
Distillers’ grains, wet 
as 
Malt sprouts 


Brewers’ grains, dried, below 25 per cent protein.....----|....-do-- a 
! 
| 
| 


Buckwheat bran _._-- -_.....---. NU Es i 
Buckwheat hulls----- | Carbohydrate 








Buckwheat middlings - - - Protein ....-...} 
Hominy feed_........-- Carbohydrate-| 
Red-dog flour z | Protein Lt 
een RUE: URI O  a cencnme .| Carbohydrate. 
NT teeta canoe an eaeb us Se 

Rice polish_.-_- 


Rye bran --.-..- 
Wheat bran 
Wheat middlings, flour 
rr ie oo ankuchebnememecaueluue es BOvacassou 


Oil extraction 










I ne econ snentncend Geo as nae 
Coconut meal, high in fat....____- a 
Cotponsesn BONS Wo. 5.3. oes. Carbohydrate-| 
Cottonseed meal, choice- i -} 

| 


Cottonseed meal, prime__-_....._.--- se 
Germ oil meal, maize ---- ---- ; do 

Linseed meal, new process 
Linseed meal, old process 











IIE eee oie aL 2 ud eioieianekdtawetees 
nes Gee from flied note... .........<..--....-5-..--.|..... do | 
Peanut cake, hulls included -_---_- | 
Soybean meal, fat extracted. _____. : 
II ee So cuuicommen ete 
Starch manufacturing 
ER Fe RRL aD ent See EERE ME RDO ee eee 
Gluten meal - -- -- 
Starch feed, dry.-_ 
RINT: oa ok Cac uo he once duce nccstabcpannc 
I ts eS min lo So ea ete Ae gk 
Molasses, cane or blackstrap - - - - 
Molasses beet pulp__--.-.-.-.---- 
Sugar-beet pulp, dried --.-- | 
Sugar-beet pulp, ensiled- ------..-..-- “ 
I es so cnncncbbabenepebeenaacnces 
Packing house 
NN aa a hein Protein -_..-_-) 
Tankage: 
ee MR I IONS UNI oo oc asec cccoaah += MG. eicccss 
55-60 per cent protein --__.-..----- eee ie OD. co 
45-55 per cent protein --....-- ae Sa Soscze ck 
Below 45 per cent protein... -..........-.....-.--------].---- Ghewtavess 











Composition | 
Di 
a a igest- | 
Bo ible true 
protein 
| 
Pounds | Pounds | 
9.4 3.4 | 
13. 6 3.3 | 
9.9 3.6 | 
9.6 24:i 
91.7 34. 4 | 
6.6 | » 
| 
92. 5 | 20. 2 
91.8 | 17.5 
24.1 4.4 
93.4 | 18.3 
92.8 | 11.1 
22. 6 | 2.8 
94.2 | 11.8 
92. 4 12.5 
88. 8 9.1 
SF Sepcrecsc 
88. 0 | 20. 8 
89. 9 | 6.5 
83.9 | 13.2 
89, 9 | 7.0 
90. 5 | 6.4 
90.0 | | 
88. 6 | 10. 5 
89.9 10.8 
89.3 | 14.0 
89. 6 12.0 
| 
| 
90.4 | 18.3 
92.3 18. 0 
OS hcueciuenk 
92. 5 | 35. 4 
92. 2 32.0 
91.1 14.3 
90, 4 30.9 
90.9 | 28. 5 
89. 6 | 12.0 
89.3 | 41.4 
94. 4 | 19. 5 
88. 2 37.3 | 
90.0 | 29. 1 
91.3 | 20. 1 
90.9 28. 1 
90. 7 9.2 
33. 4 3.7 
74.7 
74.2 
92. 4 
91.8 
10.0 
9.3 
90.3 68. 6 
92. 6 55. 6 | 
92. 5 51.1 | 
92. 5 45. 5 
93. 5 35. 6 


Net 
energy 
value 


Therms 
13, 32 
29. 01 
14.31 
15. 43 
103. 91 
10, 39 


53. 38 
50. 98 
14. 53 
85. 08 
56. 01 
22. 05 
87. 82 


(aed 


83. 49 
100. 31 

9. 92 
93. 46 
90. 00 
83. 88 
$5. 12 
88. 91 
94. 18 
93. 55 
42. 57 
99. 65 
88. 87 


80. 72 
84.15 
77. 46 
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Feeding Horses 


REQUIREMENTS FOR WORK 


Rations containing the following amounts of digestible protein 
and of net energy value may be used as a guide in computing daily 
rations for the 1,000-pound work horse under varying conditions: 


Kind of work | Digestible | Net energy 


- 

| 

| 

| - 

| protein value 

| Pounds Therms | 
For light work ee ; EO 4 9. 80 

| For medium work _- ees : 14 | 12. 40 


For heavy work_---- Re 2.0 16. 00 


(Dry matter: For the 1,000-pound horse, from 16 to 25 pounds is 
a fair average, depending on the amount of work performed.) 


METHOD OF COMPUTING RATIONS 


Following is an example in computing a ration that will meet 
approximately the needs of a 1,000-pound horse or mule at medium 
work: 

From the table above we know the requirement to be 1.4 pounds 
digestible protein and 12.4 therms of energy. A reasonable estimate 
for grain 1s that about 1,4, pounds per 100 pounds live weight is 
required, which would make a total.of 11 pounds of grain daily for 
a 1,000-pound horse. A reasonable estimate for the amount of 
roughage is 114 pounds per 100 pounds live weight, which makes the 
requirement about 12 pounds of hay daily. 

The next step is to list the available feeds; in this case let us assume 
that shelled corn, oats, alfalfa, and timothy hay are available. 

From the list of analyses in the first table we know the composi- 
tion of each of these feeds. The desired object is to combine the 
feeds so that the total nutrients will be 1.4 pounds digestible protein 
and 12.4 therms of energy. The estimated amounts of grain and 
roughage are merely guides. 

We first make a rough estimate of the amount of each feed neces- 
sary; then calculate the actual nutriment in the estimated amounts; 
and, lastly, make reductions, additions, or substitutions to the ration 
so that the total amount of nutrients will be very near 1.4 pounds 
of protein and 12.4 therms of energy. 

for a trial ration let us take 7 pounds of oats and 4 pounds of corn 
for concentrates and 6 pounds each of alfalfa hay and timothy hay 
for roughages. According to the analyses, 100 pounds of oats have 
8.7 pounds of true protein and 67.56 therms of energy. In our trial 
ration we are using 7 pounds of oats, which is ;3, of 100 pounds. 
Multiplying 8.7 and 67.56 by 735, we find that in 7 pounds of oats 
there are 0.609 of a pound of, protein and 4.7292 therms of energy. 
By similar use of the table we can determine the nutrients in the 
other feeds used in the estimated ration as follows: 


1988°—24t——2 
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Trial ration for 1,000-pound horse or mule at medium work 



























































. Ration mein | Energy In 
et aA aos oer meri’ 
| Pounds | Therms The: 
7 PONE oo eae enn oma 0. 609 4, 7292 the 1 
as : » 280 | 3. 4200 a 
6 pounds alfalfa hay .._........-..-- “ .426 | 2. 0538 revie 
6 pounds timothy hay --__---------- -| 452° 1 2. 5812 Fo 
itttwin; =... i. | Be ages, 
The computed ration is satisfactory in filling the theoretical re- 
quirements and has a slight margin of surplus. This is close enough Oa 
for practical purposes. kerne 
If, in computing the nutrients in an estimated ration, the amount value 
of protein is found to be low and the amount of net energy is high, bulk. 
there should be substituted a feed comparatively high in protein and arene 
low in energy; thus alfalfa hay sometimes may be substituted for oats | 
timothy, or wheat bran may replace part of the corn in a ration. availa 
It is not satisfactory to depend wholly upon grains and other con- whole 
centrated feeds for furnishing nutrients to horses; neither will it do sama 
to provide only roughage. The horse has a relatively small stomach Son 
and can not take care of great quantities of coarse, nonnutritious prevet 
feed, but there must be sufficient bulk to the ration to make normal clover 
the process of digestion. Both concentrates and roughages are The u 
necessary. chokir 
: FEED FOR LIGHT HORSES substit 
In horses of the light breeds that are used for pleasure or racing, the gi ion 
qualities desired are spirit, action, and endurance, and large, paunchy horse { 
stomachs are objectionable. Such horses require proportionately bain, 
more grain and less hay than horses doing slow or heavy work. Oats ge 
easily rank first among the feeds for light horses; they may be supple- * aiar 
mented with crushed or soaked barley and bran. Corn is too fatten- It * ‘ai 
ing to constitute the bulk of the concentrates for light horses; it ma is debe 
be used, however, if supplemented with linseed meal or bran. Gs ani 
mixture of one of the legume hays, as alfalfa or clover, fed with tim- corn is 
othy or other hay, will furnish the roughage. A larger quantity of legume 
hay should be allowed for horses less actively employed and should include 
be fed mostly at night. One pound of hay and 1 to 114 pounds of greatly 
rain per 100 pounds live weight will be sufficient for such light It . 
Eecsen at moderate work. subj ee 
FEEDING WORK HORSES in this | 
constan 
The quantity of feed for the work horse depends on the amount of should r 
work done and on the speed at which it is performed; a horse requires ration s 
considerably more feed when working at the trot than at the walk. part of 1 
As before stated, it is a good rule to allow 1,44 pounds of grain and 1% is fed in 
pounds of hay per 100 pounds live weight for horses at moderate work. Corn- 
At this rate a 1,200-pound horse would require 13 pounds of grain and corn to | 
about 1414 pounds of hay per day. _If the work is severe, the quantity grain is | 
of grain should be increased. The horse at hard work requires 114 to Suitable 
14% pounds of grain per 100 pounds live weight; the hay fed, however, thoroug] 
should not be over 144 pounds per 100 pounds live weight. The conditio 
exact quantity will depend largely on the individuality of each horse. rn-anc 





Feeding Horses 9 


PRINCIPAL FEEDS FOR HORSES 


In connection with rations for horses a brief discussion of the 
merits of the more common feeds will assist in the choice of a ration. 
The nutrients contained in each feed may be ascertained by consulting 
the table of analyses. It is the special purpose of the following 
review to judge the feeds from the standpoint of the horse feeder. 

For convenience the feeds will be classified as concentrates, rough- 
ages, succulent feeds, and condiments. ‘ 


CONCENTRATES 


Oats.—This grain ranks as one of the very best for horses. The 
kernel is incased in a hull which, although it has no great nutritive 
value, greatly improves the physical character of the feed by adding 
bulk. Oats probably come nearer to filling the requirements of a 
concentrate for horses than any other grain. Compared with corn, 
oats have more protein and less carbohydrates. Oats are readily 
available in almost every part of the country and may be fed either 
whole or ground. They should be rolled or ground for very young 
animals, 

Some horses eat oats too rapidly. With such ravenous feeders, to 
prevent the danger of choking, it is advisable to place a little chopped 
clover hay or some whole corncobs in the feed box with the oats. 
The use of wheat bran with oats also lessens the tendency toward 
choking. Oats may form the entire grain ration for horses. The 
substitution of 2 or 3 pounds of wheat bran improves the daily ration 
provided it does not produce a too laxative effect. 

Corn.—In many sections corn is given preference over oats as a 
horse feed, as it is generally grown on the average farm or may be 
obtained easily. Corn may be fed on the cob, shelled, or ground. 
It is especially rich in carbohydrates; more energy is derived from 
a pound of corn than from a pound of any other suitable grain. 
It is considered as an economical part of a ration. Since this grain 
is somewhat low in protein, it is well to provide leguminous hay for 
the animals that are fed corn.. The combination of alfalfa hay and 
corn is receiving much favor when fed to horses. In the absence of 
legumes, a little oil meal or some other protein concentrate may be 
included in the ration. Corn is fattening, heat producing, and is 
greatly relished by horses. 

It is sometimes claimed that horses which are fed corn are more 
subject to colic than those fed oats and other grains. Little difficulty 
in this line, however, is experienced in the Corn Belt, where it is fed 
constantly. Horses that have not been accustomed to eating corn 
should not be changed to it suddenly; in fact, all changes in the horse 
ration should be made gradually. Corn is suited to form the major 
part of the grain ration for horses if a nitrogenous (protein) roughage 
is fed in combination with it. 

Corn-and-cob meal.—Although the commonest practice in feeding 
corn to horses is to use ear or shelled corn, in occasional instances this 
grain is fed in the form of corn-and-cob meal. This form is especially 
suitable for animals which do not have the necessary time to chew 
thoroughly the ear or shelled corn or in case a horse’s age or the 
condition of the teeth makes the feeding of whole grain impracticable. 
Corn-and-cob meal is of about the same feeding value, pound for 
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pound, as shelled corn, but certain precautions must be taken in 
eoryed it. When stored for a time it has a tendency to generate 
heat, with the consequent formation of mold. It is therefore best 
to grind the grain only as needed. 

Wheat.—Under ordinary conditions wheat is relatively too high 
in price to permit its economical use in the horse ration. If condi- 
tions permit, however, wheat may be satisfactorily used for horses 
wnowilied it is crushed or rolled’ and fed in moderate quantities, 
Crushing or rolling is necessary because horses can not efficiently 
chew the whole, hard grains, and a limitation of the amount fed is 
essential to prevent digestive disturbances. Compared with corn, 
wheat carries slightly more carbohydrates, more crude protein, but 
less fat. The most satisfactory feeding results will be obtained when 
wheat is fed in conjunction with a bulky concentrate and when the 
roughage is of protein nature, rich in mineral matter, as alfalfa. 

Wheat bran.—This is a favorite feed among horsemen because it 
is especially palatable and safe. A by-product of milling, bran is 
usually somewhat expensive and is not always readily available, 
Wheat bran is quite laxative, and for this reason it is especially 
valuable for pregnant mares, idle horses, and colts. With horses 
doing irregular work, the movement of the bowels may be regulated 
by increasing or decreasing the allowance of bran. Because this 
feed is light and soft in character it makes a good mixture with other 
feeds, often making them more suitable for feeding. Wheat bran is 
very nutritious; it is higher in protein than either oats or corn, 
However, it is not suited to form the entire concentrate ration for 
horses because it is too bulky and is somewhat deficient in lime. 

Barley.—Barley is used as a principal grain for horses in many 
parts of the West. Except in Salant character it is well suited to 
the horse ration. This grain should be rolled before being fed. 
If finely ground it will form a pasty mass with the saliva of the mouth. 
Barley is a little higher in total nutrients than oats, but is not so 
widely used nor so generally popular a feed among horsemen. Rolled 
barley is suitable to form the major part of the grain ration for 
horses. 

Rye.—This may be used as a horse feed in combination with other 
grains. In some regions it is an economical feed. It is even higher 
in total nutrients than oats. The grain is small and hard and should 
be rolled or ground. Many horses will refuse whole rye when fed 
alone, and an abrupt change to rye feeding is liable to produce colic. 
Most of the charges against rye may be traced to the feeding of 
moldy or otherwise damaged grain. It is probably better to limit 
the amount of rye to one-third of the grain ration. It may be 
mixed with ground corn, bran, oats, or other grains. Rye is not 
generally considered desirable to form a major, part of the grain 
ration for horses, as it is not palatable when fed alone and is liable 
to cause digestive disturbances. 

Buckwheat.—This grain is not very commonly used as a horse feed, 
although it is only a little below the more common cereals in total 
digestible nutrients. It has a characteristic, hard, black hull which 
has practically no value as a feed. Unadulterated buckwheat 
middlings are not easily obtained. They are made from that part 
of the kernel just beneath the woody hull and are very rich in protein. 
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The common practice is to mix the middiings with the woody hulls 
and sell it as buckwheat feed or buckwheat bran. This product 
has a lower feeding value than wheat bran. If the proportion of 
hulls is not too large, buckwheat bran may be well used in the horse 
ration. Buckwheat should be limited to one-third the grain ration. 

Rice.—Rice is considered economical for horse feed in some of the 
Southern States, the less valuable kind of rough rice being used. 
This grain is small and extremely hard; it should be ground or rolled 
before use in the horse ration. It is better to limit rough rice to 
one-third of the grain allowance. Rice may be used in connection 
with corn, blackstrap molasses, and a very limited allowance of some 
protein concentrate, such as cottonseed meal, soybean meal, or lin- 
seed meal. 

Soybeans, cowpeas, velvet beans, horse beans, field peas.—All 
these are similar seeds of leguminous plants, and are suitable for 
use in limited amounts in the horse ration. Since all are hard seeds, 
they should always be ground. Their proper use in a ration for 
horses is as a somewhat concentrated protein feed to be combined 
with feeds high in carbohydrates, such as molasses and corn. Diges- 
tive troubles are very liable to occur if one or more of these feeds 
exceed one-third of the concentrate ration. Used with care they 
have a very valuable place in horse feeding. 

Coconut meal.—A ef ec from the manufacture of coconut 
oil, coconut meal is considered a safe but rather unpalatable feed for 
horses. It is a little higher in nutrients than wheat bran, but has 
the disadvantage of becoming rancid after standing a few weeks. To 
the extent of one-fourth of the grain ration itemay replace oats where 
economy justifies the measure. Coconut meal is not a very heavy 
protein concentrate. 

Peanuts.—In the form of peanut meal this feed is often given to 
horses. Shelled peanuts are liable to become rancid if stored for 
any length of time. The commercial form of peanut meal is the 
ground hull and kernel combined. It is a comparatively safe feed 
for horses, but is so rich in protein that the allowance should be 
limited. When it is used, animals should be started on this feed 
gradually and it should be fed in connection with corn or some other 
carbonaceous feed. 

Linseed meal.—This feed is the ground cake resulting after the 
oil has been extracted from flaxseed. It is very high in protein, has 
laxative properties, but is not suited to form the bulk of the grain 
ration. Linseed meal is quite unpalatable, but is valuable, however, 
for combining with corn and other carbonaceous feeds, being a heavy 
protein concentrate. It is most successfully fed with ground feeds 
or in a mixture centaining molasses, for if fed in combination with 
feeds from which it can be separated readily, horses will eat the pala- 
table grains and refuse the meal. Some feeders use linseed meal as a 
conditioner, giving a small amount (about one-half pound) three 
times a week to keep the bowels in free condition. The more favor- 
able results in the use of linseed meal are obtained when the quantity 
used is limited to 1 pound or less per day for each animal. 

Shorts (wheat middlings).—This is not extensively used as a horse 
feed because it is usually high in price and its heavy nature and high 
protein content make it tnauitébta to form the major part of the 
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ration. It is palatable, however, and may be used to supplement a 
horse ration that is low in protein. The quantity shoulc be limited 
to one-fourth of the concentrate allowance. 

Cottonseed meal.—The resulting ground cake after the oil has been 
extracted from the cottonseed is a heavy protein concentrate which, 
unlike linseed meal, is not laxative in character. This feed has met 
with considerable disfavor among horse feeders, as it is believed to 
have a tendency to produce digestive disorders. There is no doubt 
some foundation for this belief, but it has been found that the harmful 
results have usually followed either the use of a poor quality of meal 
or the feeding of too much. Cottonseed meal may be fod to horses in 
limited quantities if due care is exercised in obtaining bright, choice 
meal and if the animals are put on the diet gradually. ‘ts proper 
use is as a supplement to a carbonaceous concentrate, such as corn, 
Favorable i 7 have been obtained in some parts of the South in 
the feeding of cottonseed meal in connection with blackstrap molasses 
and grain. Since the meal is not palatable, it should be well incorpo- 
rated with other feeds. While cottonseed meal has been fed in large 
quantities in isolated cases, the best results may be obtained by limit- 
ing the amount to 1 pound daily per 1,000 pounds live weight, and 
giving special attention to the horses being fed.* 

Alfalfa meal.—Chopped alfalfa is often desirable to improve the 
hysical character of a ration, but feeding alfalfa as a meal is not to 
e generally recommended. Alfalfa is a very valuable horse feed but 

is properly classed among the roughages, even though it is higher in 
nutrients than some of the concentrates. Finely ground alfalfa is 
dusty and must be dampened before it can be fed with satisfaction, 
There is no advantage uich justifies the additional cost of grinding, 
except for horses with bad teeth or weak digestive organs. 

Millet, kafir, and milo seeds.—These are very small, hard grains 
which must be ground before they are suitable for the horse ration. 
They compare favorably with oats in regard to total nutrients, 
and any of them, when ground or rolled, may be used in combi- 
nation with other grains, but it is well to limit the amount used 
to one-third the total concentrate allowance. The sorghum grains 
are high in carbohydrates and tend to cause constipation when fed 
heavily. These grains, therefore, should be fed in conjunction with a 
laxative protein feed, such as wheat bran, to counteract this tendency. 

Dried brewers’ or distillers’ grains.—These grains, which are 
by-products of fermentation industries, are rather heavy protein 
concentrates and suitable for balancing carbonaceous rations or for 
incorporation with chopped mixtures, but are not suitable for use 
as the major part of the grain ration. They are not palatable and 
should be limited in amount to about one-fourth the total allowance 
of concentrates. Some feeders claim that these feeds have a tend- 
ency to cause constipation. 

Gluten meal.—A by-product of starch manufacture, it is high in 
protein and fairl bist in carbohydrates. It is classed as a protein 
concentrate, and should be limited to about one-fourth the total 
en allowance. It is not very palatable, but sometimes is valuable 

Oo 


r use in chopped mixtures. 


*For further information on the use of cottonseed meal as a horse feed, refer to U. S. Department of 
Agriculture Bulletin 929, ‘‘ Cottonseed Meal for Horses.”’ 
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Gluten feed.—This is also a protein concentrate but is somewhat 
less nutritious than gluten meal. Gluten feed is made by mixing 
corn bran with gluten meal, and is not very palatable. The proper 
use of gluten feed is for balancing more carbonaceous rations, and 
it should be limited in amount to one-third of the grain ration. 
Like gluten meal, it may well be used with other grains in a chopped 
mixture and fed with molasses. 

Dried beet pulp.—A by-product of sugar manufacture, this pul 
is unpalatable, but by mixing with molasses or other well-liked 
feeds, it may be included in the ration. It is very low in protein. 
Dried beet pulp is a safe feed, but it is not desirable to use it in 
excess of about 5 pounds in the daily ration, and it should be fed 
in connection with some feed that is relatively high in protein. 

Cane molasses (blackstrap molasses).—The use of this feed is 
quite popular in cane-growing sections. It is high in carbohydrates 
and should be fed in connection with feeds relatively high in protein. 
Molasses is especially palatable and is well suited for combination 
with chopped mixtures containing nutritious but unpalatable feeds, 
it is saul desirable to dilute it with two parts of water before 


feeding over grain or roughage. The amount of molasses in the 
ration should be limited. Usually about 5 pounds daily is a very 
‘reasonable allowance, although some feeders use considerably more 
than that amount. Cane molasses is neither laxative nor binding 
in effect. Molasses is not usually an economical feed except in 
sugar-producing regions. However, it is often desirable to use a 


small amount, such as a quart (3 pounds) a day, as an appetizer. 

Beet molasses.—<As a horse feed. beet molasses is not so satisfactory 
ascane molasses. The presence of certain constituents stimulates the 
action of the kidneys and bowels of the animals fed. Because of this 
action it is not desirable to exceed 5 pounds of beet molasses in the 
daily ration. Like cane molasses, it is a carbohydrate concentrate, 
very palatable and suitable for feeding as part of a concentrate 
ration that also includes a protein feed. 

Milk.—Sometimes milk may be used with good results for feeding 
horses. Its particular advantage is in its use for colts and for horses 
that are out of condition. Milk may also be a valuable feed for 
horses doing very light work. It is palatable, easy to digest, and 
valuable for fattening. If cow’s milk is to be substituted for mare’s 
milk for young colts, there should be an addition of a little sugar 
and a little limewater. It is not desirable to feed a large quantity 
of milk to horses generally, but 3 or 4 gallons a day can well be 
allowed a horse not doing heavy work. Milk is a safe decid: and even 
in clabbered condition it is not harmful. 

Tankage and blood meal.—These by-products of slaughterhouses 
do not rank high as horse feeds. They are very high in protein, but 
are extremely unpalatable. They may be used, however, in amounts 
not exceeding 1 pound each day per animal in connection with some 
palatable carbonaceous mixture. Tankage and blood meal are used 
principally for young stock and for building up animals in extremely 
poor condition. 
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ROUGHAGES 


Alfalfa hay.—This roughage is receiving very great favor as a, horse 
feed. It contains nearly as much nutriment, pound for pound, as 
wheat bran. It is very high in protein and minerals; hence it is 
especially valuable for young stock. Alfalfa is somewhat laxative 
in effect. Because of this and its high protein content, it is well to 
limit the amount to one-half or two-thirds the roughage allowance, 
Timothy hay may be used to make up the rest of the roughage sup- 
sly. Alfalfa is especially suited for use with a grain ration that is 
fa in protein. Corn as the grain, and alfalfa as the roughage, equal 
weights of each, very nearly make a balanced ration. In consider- 
ing a roughage for horses, it is desirable to furnish one that is rela- 
tively high in nutriment, since the horse has a comparatively small 
stomach and is unsuited to take care of great quantities of nonnutri- 
tious material. Alfalfa meets this requirement. Because of its soft 
stems this roughage is often used in chopped mixtures. 

Timothy hay.—This hay is highly recommended for horses. Not- 
withstanding the fact that it is not very high in nutrients, there is 
probably no other one form of roughage that is better suited for the 
cae ration. It is low in protein and is suitable for combination 
with alfalfa, clover, or some other legume. If timothy is fed as the 
only form of roughage, the concentrate allowance should be rela- 
tively high in protein. Because of its sharp, brittle stems it is not 
well suited for use in chopped mixtures. It is readily available in 
most sections of the country. Timothy hay and oats have long been 
regarded as the standard horse feeds, but the combination can be 
improved by including some feed that is relatively high in protein. 

Clover hay.—This is a good feed for horses. The usual criticism 
of this hay is that it is often dusty. Dampening at the time of feed- 
ing will aid somewhat, but proper care in the curing of the hay is the 
best means of preventing al Bright clover hay that is free from 
dust is almost as valuable as alfalfa. It is more palatable than tim- 
othy, and a mixture of clover and timothy is to be preferred to tim- 
othy alone as a roughage for horses. Clover is a legume, high in 
protein, somewhat laxative in effect, is an excellent feed for colts, and 
is suited for use in connection with a grain ration that is rather low 
in protein. Where only one kind of hay is fed, a smaller quantity 
is required of clover than of timothy. Various kinds of clovers are 
used for hay in different parts of the country. Common red clover 
is most widely used. Mammoth or Big English clover is acceptable, 
but is somewhat coarse. The very coarse, large varieties, such as 
sweet clover, are usually too woody to be very desirable. Alsike is 
very good, but the yield of this crop is usually not large enough to 
encourage its growth in most localities. If hay from crimson clover 
is to be used as a horse feed, the crop should be cut before the blos- 
soms are ripe, as the hairy growth on the head of the plant becomes 
wiry and indigestible and forms masses similar to hair balls, in the 
digestive tract, which often result in serious cases of impaction. 
Bur clover of the South may be used as a hay for horses, but its use 


is not common. 
Corn stover.—Corn fodder from which the grain has been removed 


is a common feed for horses. The objections to it are that it is 
usually so carelessly handled that most of the nourishment is lost, and | 
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that the feed is allowed to become partly spoiled. It is also unhandy 
to feed unless some special preparation is given, and there is usually 
considerable waste connected with feeding it. However, corn stover 
that is bright and clean and which retains its leaves is very palatable, 
desirable, and safe for horses, and is suitable for use as the sole rough- 
age during the fall and early winter. It is low in te and should 
be fed in combination with a concentrate ration which will offset the 
deficiency. Cutting or shredding is usually advisable if it is to be fed 
in the stable. 

Oat hay.—-Hays from oats and similar cereals are commonly fed to 
horses. ‘These crops should be cut before maturity if they are to be 
used as forage. They are palatable and nourishing, and care should 
be taken that the amount is limited. On account of the grain, the 
allowance should be about one-third less than would be fed in the 
case of the more common roughages. Very little concentrated feed 
is needed with oat hay, but it is desirable to include a feed relatively 
high in protein. Cereal hay may be fed as half the roughage allow- 
ance in connection with a legume hay. With such a combination 
only about half the usual grain ration is necessary. 

Cowpeas, soybeans, velvet beans, and field peas.—These may be 
used as hay for horses. All are legumes, high in protein, and suitable 
for use in connection with concentrates that are high in carbohydrates, 
such as corn or molasses. The peas and beans are slightly laxative 
in effect. It is well to limit these feeds to one-half the roughage 
allowance; timothy or prairie hay may well be used to form the other 
half. The amount of grain in the pods should be taken into consid- 
eration, and the ration of concentrates should be reduced accordingly. 
Field-pea vines that have been carefully cured after the peas have 
been threshed out are fairly acceptable as horse forage. A full grain 
ration and a little hay should be fed with them. Unthreshed cowpeas, 
soybeans, velvet beans, and field peas are safe and fairly palatable 
feeds, but are too concentrated to form the complete roughage 
allowance. 

Millet, or Hungarian hay.—This is suitable for use in the horse 

ration, provided the crop has been cut before it is too mature and 
that an excessive quantity is not fed. The small, hard seeds of 
mature millet are objectionable, as harmful action on the kidneys is 
claimed when an excess of these is fed. This hay is carbonaceous in 
character and should be fed in connection with a legume hay, or the 
concentrate allowance should contain feeds a little high in protein. 
Bright millet hay of fine growth is quite satisfactory as a horse feed 
when limited to half the roughage aiowénce. 
_ Prairie hay.—This hay is satisfactory for use as a horse feed and 
is commonly used in the West. It is slightly lower in nutrients than 
timothy hay, is carbonaceous, and should be fed in combination with 
a legume hay. It is a safe feed, fairly palatable, and may form the 
total roughage allowance if the concentrate ration is sufficiently high 
in protein. 

Orchard-grass hay.—Orchard grass makes a suitable hay for horses 
only when it is cut before maturity. It compares very favorably 
with timothy, and its palatability is not criticized in hay that is not 
too mature when cut. It is carbonaceous, and when used either the 
concentrates should be high in protein or a legume hay should form 
part of the roughage allowance. It is a safe feed for horses. 
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Johnson grass.—In certain sections of the South, particularly 
throughout the Cotton Belt States, Johnson grass grows luxuriantly, 
often producing three cuttings of good hay a year and forming 
excellent pasturage. In this district this grass may be utilized to 
advantage as forage for horses. Johnson grass is a carbonaceous 
roughage which has a feeding value equivalent to timothy, is slightly 
laxative in character, and is eaten with relish by horses. The 
principal drawback to feeding Johnson-grass hay in those sections 
where clean cultivation of other crops is practiced lies in the fact 
that such feeding distributes the seeds of the plant and makes the 
confinement of its Slee to a limited area very difficult. 

Brome grass.—This grass is of carbonaceous character and is 
common in the North and West. The hay is palatable and safe for 
horses. It is a little low in protein, and the grain ration that is fed 
with it should include a protein concentrate. 

Straw.—Straw from various cereals, such as oats, barley, wheat, 
rye, and rice, is often used as a feed for horses. It is bulky, non- 
nutritious, and js not especially suitable, since the horse has a com- 
paratively small ehistianeh and its digestive anatomy is in no way 
suited to handle a large amount of bulky feed. So very little nourish- 
ment is derived from straw that it is not considered a suitable feed 
for animals doing hard work. Straw is carbonaceous, and its prin- 
cipal use is for idle horses. Some laxative feed should be fed in 
connection with it. Because of economy, it is often desirable to 
feed some straw, and in this case the concentrate allowance should be 
high in protein. A little straw may be included in a ration in which 
the principal roughage is alfalfa, clover, or some other legume. 
Oat straw is preferable; barley straw and wheat straw are good; 
straw from buckwheat or rye is not desirable; straw from rice is 
sometimes fed with good results when the remainder of the ration 
is high in protein. The economy of feeding straw is a factor which 
can not be disregarded, but the practice should not be carried to the 
extreme, and care should be taken to supply sufficient protein through 
the concentrate ration. 

Vetch.—This legume is not very commonly used as a horse feed. 
The plant is rich in nutrients, is suitable to form about half of the 
roughage allowance in a ration that is lacking in protein, and is 
fairly palatable. A combination that is meeting with favor is vetch 
and oat hay. 

Sudan grass.—This plant makes a suitable hay for horses and is 
fairly palatable. As a carbonaceous feed the hay is suitable for use 
as part of the roughage allowance in combination with a legume hay. 
Its principal use js in the South. 

Bermuda grass.—Hay from this plant is sometimes used in the 
South. It is a carbonaceous feed, suitable for use in connection with 
legume hay for the roughage allowance. If fed alone the concentrate 
allowance should be high in protein. 

Sorghum.—Fodder from sorghum may be used as dry forage for 
horses but does not keep for a aon length of time. It is especially 
high in carbohydrates, is palatable and suitable for use in’connection 
with feeds which are high in protein. 
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SUCCULENT FEEDS 


Pasture.—Pasture is foremost among the succulent feeds for 
horses. It acts as a laxative and general tonic to the system, is an 
appetizer, and a valuable feed. Succulent feeds are watery and do 
not produce solid flesh. While pasture alone is sufficient to maintain 
Bt orsea, it is well to consider the relative feed value of the pasture 
crop and the general condition of the pasture. Usually it is alittle 
to feed a light grain ration relatively high in protein in connection 
with pasture, even when the horses are idle. Pasture is very valuable 
in the management of work teams; regularly allowing horses the 
freedom of pasture during the night and on idle days enhances the 
health of the animals. There will be an increased tendency toward 
sweating while at work but this is not of great importance when the 
benefits are considered. For work horses that are given pasture, 
other laxative feeds should be taken out of the ration. Timothy hay 
may be used as the roughage, and the concentrate allowances should 
include grains that are not laxative in character, thus making a 
properly balanced ration. A necessary precaution is to avoid a 
sudden change to green feed; where a pasture crop is included in 
the ration for work horses, the pasturing should be continuous, not 
intermittent. 

Soiling crops.—Most of the forage crops previously mentioned 
under ‘“Roughages” may be cut green and fed to horses. This 
practice is probably most common with corn. Care should be 
taken, however, to prevent sudden changes to this type of green 
feed. There is also danger of the crop’s spoiling before being fed; 
therefore, the green feeds should be used only when fresh. The 
balancing in regard to nutrients should be the same for soiling crops 
as for pasture. The pasture system provides exercise and on this 
account is far seliwalite to soiling. 

Roots.—Carrots, parsnips, rutabagas, and beets are succulent feeds 
used principally as an aid to digestion. Their use in the horse ration 
is not considered economical, as they are low in nutrients, being 
equivalent to only about one-fourth their weight in hay. Where 
roots are fed other laxative feeds should be omitted, the roughage 
supply should be decreased, and the grain ration should contain 
pat high in nutrients. Chopping the roots is usually advisable. 

Potatoes.—Potatoes are selidiinely high in food value, are palatable, 
and are well suited for use as a horse feed where the cost is not pro- 
hibitive. It is safe to feed as high as 15 pounds a day to work 
horses. They are equivalent to about one-third their weight in hay. 
When potatoes are fed, a legume hay is a desirable supplement. If 
a carbonaceous hay is fed, the grain ration should contain feeds rich 
m protein. Potato sprouts are injurious to horses and should be 
removed. It is advisable to chop potatoes before feeding, as the 
danger from choking is thereby lessened. 

Fruits.—When without stones, fruits may be used for feed and are 
much relished by horses. This addition to the ration is as an appe- 
tizer and relish rather than as a nutritious feed. Fruits are low in 
germs and if used in considerable amount the main ration should 
24 ranges in character. Ten pounds of fruits daily are not 

armful. 
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Pumpkins.—<As a succulent feed for horses pumpkins have a fair 
value, their feeding value being about two-fifths that of silage, and 
their main use for improving digestion. The seeds have a laxative 
effect. It is not advisable to feed pumpkins which have been frosted, 
They are not usually fed in great amount and should be limited to 
about 8 pounds daily. No other laxative feed should be included 
in the same ration, there should be a slight decrease in the amount 
of roughage, and provision should be made for feeds relatively high 
in nutrients to balance the ration. 

Silage.—Silage should not be considered as one of the principal 
roughages for horses. Its use is as a succulent, an appetizer, and 
tonic to be fed in limited quantities as a supplement to the regular 
ration. When used, this teed must be introduced gradually into 
the ration. It is a very dangerous practice to feed molded or frozen 
silage to horses. Corn silage is the only kind that has met with any 
degree of favor as a horse feed. It has a valuable place in the winter 
ration if fed with care. The amount should not exceed 10 pounds 
daily per animal. 

WATER 


There is quite a diversity of opinion among horsemen on the ques- 
tion of watering horses. Some feeders maintain that horses should 
always be watered before feeding, in order to prevent a flushing of the 
grain through the stomach into the small intestine. This system is 
not always practicable, however, as some animals will refuse to drink 
before eating. The consensus of opinion on watering horses indicates 
that water may be given either Lilets, during, or after meals without 
injurious effects. Thus, individual convenience and attendant cir- 
cumstances will largely determine the watering practice to be followed. 
In any practice, however, it is well to adhere to the same plan, once a 
definite watering time has been adopted, for to change frequently from 
one system to another will affect the animal’s appetite. Regularity in 
watering methods as well as feeding methods should be adhered to. 

The following factors should be considered in watering horses: 

Horses which have been deprived of water for a long period or those 
which have undergone severe exertion should panebaitty be watered 
before eating. It is dangerous, however, to allow an animal to drink 
heavily while very warm. If the horse is hot, give a moderate drink 
at this time, and water more freely when the animal is cool. 

[t is not a good practice to water heavily just before putting horses 
to heavy work. 

Weather conditions, the nature of the work done, and the kind of 
feed consumed will determine the quantity of water required. In hot 
weather and when at hard work, horses consume more water than in 
cold weather or when inactive. Horses will drink more water when 
fed a protein-rich ration, such as alfalfa hay, than when on a carbons 
ceous diet. 

The average water consumption per individual horse is from 10 to 12 
gallons daily. 

One of the times when a horse requires and appreciates a drink most 
is when it has finished its nightly allowance of roughage. Every horse 
should be allowed to drink at this time if possible. 

It is better to water frequently, in small quantities, than to allow 
the animal to gorge itself at any one time. 
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Watering at public troughs is to be avoided, as this is a common 
method of spreading disease. 


SALT 


Horses should be given salt at frequent, regular intervals, or, better, 
salt should be accessible at all times. When salt is given regularly, 
only enough to meet the body requirements will be consumed, while 
with irregular use an abnormal appetite develops for it, which, in turn, 
is often followed by an excessive consumption and digestive troubles 
if unlimited access is allowed. An average of about three-quarters of 
an ounce daily should be allowed under normal conditions. Horses 
doing heavy work, however, or those on dry feed will consume more 
than this quantity. 

Aside from its value as a feeding requisite, salt is of benefit as an 
appetizer, for in many instances delicate eaters and shy drinkers will 
show an increased appetite when allowed free and regular access to it. 


STOCK FEEDS AND CONDIMENTS 


The stock and condimental feeds that are generally bought on the 
market, which are represented to be conditioners, tonics, and fatten- 
ers, have for their foundation simple, well-known drugs, and feeds. 
If a tonic or feed is desired, one of known composition may be mixed 
at home with entirely satisfactory results. The following formulas 
are suggested : 


II | 


Soda _... 1 pound. Saltpeter 14 pounds. 
Ds cco scieep cipaiec as i ee | Fenugreek 1 pound. 
Fenugreek 2 ounces. Gentian 2 pounds. 


eu 
Glauber salt.............. 2 pounds, || Glauber salt 5 pounds. 
Linseed meal ........... 25 pounds. Linseed meal -.......-- 50 pounds. 


A heaping tablespoonful of one of the foregoing mixtures fed with 
the grain three times a day is sufficient. 

When a tonic is needed it is advisable to investigate why it is 
needed. The horse should receive daily attention regarding feed, 
water, salt, exercise, grooming, sanitation, and comfortable quarters. 
Neglect of any of these factors is usually an underlying cause of the 
poor condition of an animal. 


SUGGESTED DAILY RATIONS 


The following daily rations have been prepared with a view of sug- 
gesting combinations of feeds that will suit conditions in various parts 
of the country, and from which the feeder may derive rations that 
will meet his local needs. Attention is invited to the fact that the 
rations suggested are for a horse weighing 1,000 pounds, and modi- 
fication of these rations should be made for heavier or lighter horses. 
For example, in order to meet the requirements for a horse weighing 
1,250 pounds the rations suggested should be increased in accordance 
with the increase in weight, which in this case is 25 percent. Roughly 
this would give the feed requirement for the heavier horse. 
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Maintenance ration for 1,000-pound idle horse 


[Theoretical daily requirement, 0.60 pound of protein and 7.30 therms of energy] 


Ration 





Protein} Energy 


———., 


Ration Protein| Energy 





5 pounds ear corn. 
3 pounds alfalfa hay-- 
9 pounds corn stover 


4 pounds oats 
4 pounds clover hay-_--- 
10 pounds oat straw 


8 pounds alfalfa 


8 pounds oat straw ---.--- 


3 pounds cane molasses 


5 pounds cowpea hay 
5 pounds silage (corn) 
10 pounds timothy hay 


Pounds Therms | 
3. 420 | 
1. 0269 
2. 8458 | 
7. 2927 | 
——- — | 
2. 7024 | 
1, 5472 || 
3.481 || 


7. 7306 || 


2. 7384 | 
2. 7848 | 
1. 6614 || 





| 








6. 9765 





| 2 pounds shelled corn 


Pounds | Therms 
0.332 | 3.5976 


4 pounds rolled barley 
. 284 | 


4 pounds alfalfa hay 


|| 7 pounds barley straw - 042 | 


4 pounds alfalfa hay 
14 pounds corn fodder with ears_- 


4 pounds oat hay 
10 pounds orchard-grass hay 


3}4 pounds shelled corn 
3 pounds cowpea hay-_--_-_---- 
10 pounds oat straw 





Daily ration for 1,000-pound horse, very light work 


(Theoretical requirement, 1 pound protein and 9.80 therms energy] 


Ration 


10 pounds ear corn 


5 pounds alfalfa hay-_- ---- 


5 pounds timothy hay 


8 pounds oats 
4 pounds alfalfa hay 
6 pounds timothy hay 


5 pounds 
ground) 

5 pounds molasses - - -- 

10 pounds oat straw 


cowpeas 


8 pounds rolled barley 
4 pounds alfalfa 
5 pounds prairie hay 


Protein} Energy 


Therms | 
6. 840 
. 355 1. 711 
. 110 2. 151 


| Pounds 
0. 56 


1. 3692 
2. 5812 


. 284 


. 845 | 
. 000 
. 080 


| .925 [no 25 
"7.1952 


° 1. 3692 
.145 | 2.021 





wont 10. 5854 | 


| 5 pounds shelled corn 
; i cowpeas. - --_- Lawaetet 
1 
a 


| 7 pounds shelled corn 


6 pounds corn stover 


| 8 pounds shelled corn 


Ration 


| 
| Protein| Energy 





| Pownds| Therms 
0.35 | 4.275 
S eeees . 338 1, 5892 
pound cottonseed meal !__ _- .177| . 4672 
5 pounds corn stover a: 1. 581 
5 pounds sorghum fodder .075 | 1.610 


1.02 | 9.5225 


5. 985 
- 9346 


1 pound cottonseed meal- 
1. 5036 


4 pounds cowpea hay 


| .560| 6.840 
4 pounds cowpea hay --- . 368 | 1, 5036 
6 pounds corn stover 096 | 1.8972 


1. 024 | 10. 2408 








1 The meal may be replaced by 1 pound of cowpeas. 





13 poun 
6 pound 
7 pound 


12 pount 
1 pound 
11 pounc 


10 pounc 
6 pound: 
5 pound: 


12 pound 
2 pounds 
8 pounds 
6 pounds 


12 pound 
1 pound: 
12 pound 
4 pounds 


7 pound: 

hull) _. 
7 pounds 
7 pounds 
7 pounds 
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Daily ration for 1,000-pound horse at medium work 


[Theoretical requirement, 1.40 pounds protein and 12.40 therms energy] 





| | 
Ration Protein| Energy Ration 





Pounds| Therms || 
13 pounds ear corn 0.728 | 8.892 11 pounds shelled corn 
6 pounds alfalfa hay - - 426 | 2.0538 || 6 pounds cowpea hay-.- 
7 pounds timothy hay . 154 | 3.0114 || 6 pounds corn stover 


1. 308 | 13. 9572 


5 pounds cowpea hay 

9 pounds corn stover-__-- 
10 pounds shelled corn---- 
44 pound cottonseed meal 


12 pounds oats 
1 pound cowpeas (cracked) 
11 pounds timothy 


1. 455 | 13. 6340 


10 pounds rolled barley -- . 83 8. 9940 || 
6 pounds alfalfa hay - 426 | 2.0538 
5 pounds prairie hay -165 | 2.021 


1.421 | 13. 0688 |! 


| 





Daily ration for 1,000-pound horse at severe work 


(Theoretical requirement, 2 pounds protein and 16 therms energy] 


Protein Energy 


| Ration 
| 


Ration 





10 pounds rolled barley 
2 pounds gluten meal 

8 pounds alfalfa. 

6 pounds prairie hay 


MODES OBIE.o i556 ccnoosanesso= | 1.044 | 8.1072 
2 pounds bran --| .216| 1.0600 
8 pounds timothy hay has -176 | 3.4416 
5 pounds clover hay -245 | 1.9340 


| 
es | 
| Pounds’ Therms 


12 pounds shelled corn 5 pounds cowpea hay 


1 pound soybeans (ground) -273 | =. 812 
12 pounds alfalfa | ,.852 | 4.1076 || 13 pounds shelled corn 
4 pounds corn stover___...-.--- ; ‘ 1. 2648 || 14% pounds cottonseed meal 


| 16. 4453 
7 pounds peanuts (ground with | 
hull 5. 8205 
7 pounds ce asses ‘ 3. 8766 
7 pounds pea hay Ce 2. 6313 
7 pounds timothy hay . 3. 0114 


15, 3428 











9 pounds corn stover___.__..__._-.- 


Protein| Energy 


Pounds| Therms 
0.770 | 9.405 

- 552 2. 2554 

.096 | 1.8972 


1.418 | 13. 557 
°144| 2.8458 
700 | 8.550 
177 |. 4673 
1.48 | 13,7426 





| Protein} Energy 
| | 


Pounds| Therms 
§ 8. 9940 
1. 6830 
2. 7384 
2. 4252 


15. 8406 
"1, 8795 
2, 8458 
11.115 

1, 4019 


17, 2422 
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HE SELECTION of the most suitable ration for 

horses is governed largely by local conditions. 

Choose those feeds which meet the requirements 
of economy, nutrition, and convenience. 


Make slight changes in feeds occasionally. A 
horse appreciates a variety in his diet. 


Knowledge of individual requirements of horses 
is essential to obtain best results. Close observa- 
tion is probably a more vital factor in the feeding 
of horses than in the feeding of any other class of 
livestock. 

This bulletin explains the computation of rations 
for horses, suggests certain feed combinations 
which approximately meet the needs of horses 
under varying conditions, and reviews such factors 
of feeding as tend to make the horse more efficient. 


Issued December, 1916; 


Washington, D. C. 
Revised April, 1926, and June, 1927 
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FEEDING HORSES 


By G. A. Bett, formerly Senior Animal Husbandman,' and J. O. WILttams, 
Senior Animal Husbandman in Horse and Mule Investigations, Animal Hus- 
bandry Division, Bureau of Animal Industry 


CONTENTS 


Study of rations necessary 

Local influences important * 
Conditions affecting feed requirements_ 
Selecting a ration 

Preparation of feeds 

Balancing a ration 


STUDY OF RATIONS NECESSARY 


The computation of rations is val- 
uable as a guide to the feeder in de- 
termining approximate rations from a 
large variety of feeds. It is useful, 
also, in determining the requisite 
amount of nutrients, so that each will 
be supplied without waste. Results in 
feeding a ration should be observed 
and the ration modified according to 
the age, size, and condition of the 
horse. The amount and kind of work 
performed will determine the kind and 
quantity of feed to use. 

There is far more economy in sup- 
plying the required amounts of nutri- 
ents in the right proportions than in 
providing an excess of one and a 
deficiency of another. Proper atten- 
tion given to the matter of balancing 
horse rations will result in benefit to 
both the health and the working effi- 
ciency of the animals fed, which in 
turn will effect a material reduction 
in the enormous annual feed bill 
charged against the horses of the 
country. 


LOCAL INFLUENCES IMPORTANT 


No one feed or combination of feeds 
will meet conditions in all parts of 
the country. Generally speaking, com- 
binations of home-grown or locally 
raised crops constitute the most eco- 
nomical rations. Choose from the 


Feeding hints 

Feeding idle horses 

The computation of rations____---_-_- 
Method of computing rations 

Principal feeds for horses 

Suggested daily rations. 


feeds available those which will most 
closely meet the requirements of 
economy, nutrition, and convenience. 
Substitution may often be made in 
rations in such a manner that, while 
the efficiency remains unchanged, the 
cost is materially lowered. Selection 
of the most economical and suitable 
ration is governed largely by local 
conditions. 


CONDITIONS AFFECTING FEED REQUIRE- 
MENTS 


The kinds of feed used, the quantity 
required per animal, and the manner 
of feeding depend on the age, size, and 
condition of the horse, the amount and 
kind of work done, and the individual 
fed. 

The horse at work requires more 
and richer feed than the idle one. To 
furnish energy for work, the feed al- 
lowance must be in excess of that 
needed for body maintenance. The 
amount of feed needed for mainte- 
nance is about two-thirds that re- 
quired for a horse at moderate work. 
If the work done calls for more en- 
ergy than is furnished in the ration, 
the stored-up energy of the body fat 
or other tissues will be drawn on, with 
a consequent loss in body weight and 
energy. If such feeding practice is 
continued, the horse will be so weak- 
ened constitutionally that he will be 
unable to perform his work profitably 


*Mr. Bell resigned from the department Oct. 15, 1920. 
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and also will be especially susceptible 
to disease. 

Horses of the same type and weight 
may have different feed requirements, 
which makes it necessary to study the 
individuality of the animals. If the 
horse is not doing well on a ration, a 
slight change should be made. Any 
change, however, should be made 
gradually in order to avoid digestive 
disturbances. 


SELECTING A RATION 


As no feed or combination of feeds 
will meet conditions in all parts of the 
country, so no feed or mixture of feeds 
is suitable for all classes of horses. 
In choosing a ration for a horse, select 
the one that seems to meet best his 
requirements, whether for growth, 
maintenance, work, breeding, or fat- 
tening; estimate the amount of feed 
needed, and try out the ration. It 
may appear after a trial that too little 
is being fed or that the ration may be 
changed somewhat in the interest of 
either economy or efficiency. If a 
number of horses are kept, different 
rations may be tested on different ani- 
mals and the best one selected for 
general use. Individual feeding gives 
the best results. 


PREPARATION OF FEEDS 


The advisability of chopping, cut- | 


ting, or chaffing hay for horse feeding 
depends largely on the cost of prepa- 
ration, the quality of the feed, and its 
price. Ordinarily, low-priced hay of 
good quality should not be prepared 
for feeding, but it may be economical 
to chop, cut, or chaff poor-quality hay, 
as it is eaten with less waste than the 
unprepared forage. 

Such roughages as corn stover and 
sorghum can generally be fed to horses 
most satisfactorily when shredded or 
cut. Preparation makes the feed much 
easier to handle in the stable and re- 
sults in a greater proportionate con- 
sumption of the roughage. 

The benefits derived from grinding 
or crushing oats and corn for horses 
depend on the cost of preparation, 
working conditions, and the condi- 
tion of the animals’ teeth. Through- 
out the Corn Belt corn is usually fed 
on the cob or in the shelled form, and 
it ordinarily does not pay to grind it 
for horses unless the animals’ teeth 
are in poor condition or if there is not 
time enough for proper mastication 
of the grain. All small, hard grains, 
such as rye, barley, and wheat, should 
be crushed or rolled before feeding, 


to avoid digestive disturbances, since 
horses can not properly masticate 
those grains. 

Ordinarily it is not advisable to 
cook, steam, or soak feeds for horses, 
since those methods of preparation do 
not materially improve _ digestion, 
When, however, the small, hard grains 
can not be rolled or crushed, it is q 
good plan to soak them. It is the 
accepted practice, moreover, of many 
horsemen to feed a warm mash occa- 
sionally as a tonic and to regulate the 
bowels. 


BALANCING A RATION 


Feeding stuffs are broadly divided 
into two general classes, protein and 
earbohydrate. The protein feeds are 
rich in nitrogenous compounds which 
are used by the animal body in build- 
ing tissue, bone, hair, etc., and to pro- 
vide energy. The carbohydrate feeds 
are starchy in nature and are used by 
the animal body in the formation of 
fat and for energy and heat. 

To obtain the best results in feed- 
ing, the ration should be so balanced 
that it properly meets the needs of 
the animal in building tissue and in 
supplying energy for work. In order 
to do this, feeds containing the nutri- 
ents which supply the required pro- 
teins and energy are needed in certain 
proportions to meet the body require- 
ments. If feeds deficient in protein 
are fed an excessive amount of car- 
bonaceous nutrients must be consumed 
in order that the system may obtain 
the required quantity of protein, and 
vice versa, and so a waste of feed 
will be the result. It is essential, 
therefore, that a balanced ration be 
fed, that is, one containing proteins 
and carbohydrates in such proportions 
that the requisite amounts of each will 
be utilized without waste. 

Feeds rich in protein are usually the 
most expensive. If more protein is 
supplied than is needed for nutrition, 
the cost of the feed is unnecessarily 
increased. It is more economical to 
supply the energy necessary to per 
form work in the form of carbohy- 
drates than proteins. Thus for ma- 
ture horses at work and for main- 
taining idle horses the protein feed 
allowance may be limited to the 
amount necessary to build tissue, and 
a large proportion of carbohydrates 
may be fed. 


FEEDING HINTS 


The grain part of the ration for 
horses at work is usually divided into 


three equal feeds. If the horse doe 
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not clean up grain in a reasonable 
length of time, the quantity should be 
reduced. About two-thirds of the 
daily hay allowance is given at night, 
with most of the remainder fed in the 
morning, leaving only a very small 
allowance for the noon feed. The 
quantity of roughage should be limited 
within the maximum allowance, so 
that all the edible forage will be 
cleaned up every day. When there is 
forage remaining from the night feed- 
ing, do not put in a fresh supply, but 
stir up that which is in the manger, 
so that the chaff goes to the bottom, 
leaving the good hay available. Some 
hay should be fed before the grain at 
night, for the appetite of the horse is 
not appeased by the grain when it is 
fed first, and it fills up on hay, fore- 
ing the grain on through the stomach 
too quickly, thereby decreasing the 
quantity assimilated. 

The method of feeding has a great 
deal to do with the utilization of the 
feed and the condition of the horse. 
It is important that the horse that 
bolts grain be made to eat slowly, 
which may be done by feeding the 
grain spread out in a large, flat box, 
by placing several smooth stones about 
8 inches in diameter in the feed box, 
or by mixing it with bran, cut hay, 
or similar feed. Some horses waste 
their hay by pulling it out and tramp- 
ling it under foot. This is sometimes 
caused by feeding two kinds of hay, 
one of which is especially palatable. 
In that case, the waste may be cor- 
rected by feeding the hay so that the 
horse can eat the more palatable first. 
The horse will then eat the other hay 
leisurely during the night. Another 
plan is to withhold the good hay until 
the other is eaten. 

Overfeeding, rather than underfeed- 
ing, is the common practice when 
horses are working irregularly. It 
should be remembered that the amount 
of feed should vary, not only between 
winter and summer but also from day 
to day. It is a waste of feed if the 
amount is not varied with the degree 
of work. 


FEEDING IDLE HORSES 


Maintaining the farm work horse in 
healthful condition during the winter 
is the first start in fitting it for spring 
work. The horse should not be so fed 
during the winter that it becomes fat 
and soft. Moreover it is bad manage- 
ment to let a horse lose weight during 
the winter and then try to bring it 
back to normal by heavy feeding just 
before the beginning of spring work. 


The liberal use of roughage, supple- 
mented with the right quantity and 
kind of other nutritious feed, will 
maintain a horse properly during the 
winter. Farm horses, except brood 
mares or growing stock, do well on a 
ration made up largely of the coarser 
hays, straw, or corn fodder. Corn- 
stalk fields, grain-stubble fields, or pas- 
tures which have not been closely 
grazed during the summer are very de- 
sirable sources of a large part of the 
winter maintenance feed. The com- 
mon roughages, as the main part of 
the ration during this period, will sup- 
ply bulky feed enough to keep the 
horse thrifty without putting on su- 
perfiluous fat. The drinking of a large 
quantity of pure water should be en- 
couraged to increase the utilization of 
these dry roughages. When necessary, 
a tank heater should be used to keep 
the drinking trough free from ice. 

It is advisable to supplement the 
coarser roughages with a legume, such 
as alfalfa, clover, vetch, soy-bean, or 
cowpea hay. These hays are very 
palatable and should be fed sparingly. 
They are rich in protein and mineral 
matter and supply the materials 
needed to replace those lost in the 
natural wear of the body. Being 
somewhat laxative in effect they also 
help to keep the digestive tract in 
good condition. They are especially 
valuable in connection with straw and 
similar feed. The use of these hays 
with the coarser roughages is economi- 
cal because a supplemental ration of 
grain is not necessary. 

In some instances, especially when 
it is not possible to feed a legume hay, 
a small quantity of grain is necessary 
to maintain the horses in thrifty con- 
dition. Oats are preferred for use 
with coarser roughages, but corn and 
barley are often used in the winter 
ration, especially when they are cheap- 
er or when an increase in weight 
is desired. One or two bran mashes 
a week or a little linseed meal each 
day is recommended as an aid in keep- 
ing the system in good condition and 
in preventing impaction resulting from 
the use of large quantities of coarse 
roughage improperly supplemented. 

Pregnant mares require more atten- 
tion during the winter than the open 
mare or gelding. Leguminous feeds 
high in protein and ash are necessary 
in developing the fetus. Although the 
feeding of the legume hay is of more 
importance than a supplemental grain 
feed, in most cases such feeds as oats, 
bran, and oil meal should be supplied, 
the proportions being largely controlled 
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by the condition of the mare and the 
stage of development of the fetus. 


THE COMPUTATION OF RATIONS ° 


The computation of rations is not 
difficult, and a little time spent on 
calculations enables the feeder to pro- 
vide, from available feeds, a ration 
which will approximately supply the 
requisite amounts of protein and car- 
bohydrates. Data on rations will af- 
ford valuable aid to the feeder, but 
he must observe results and modify 
his feeding accordingly. 

The rations given in this publication 
are based on the true protein and the 
net energy values of various feeding 
stuffs. The net energy value is the 
measure of the true value of the feed 
as a source of energy to the animal 
organism after deducting the losses 
in the unburned materials in the ex- 
ecreta and the energy expended in ex- 


tracting the real fuel materials from 
the feed consumed. For example, 
while 100 pounds of corn meal contain 
about 187 therms of chemical energy, 
only about 85 therms remain, after 
the above-mentioned deductions haye 
been made, to represent the actual 
value of the meal as a source of energy 
to the animal. 

The following table is adapted from 
a similar one published in Department 
Bulletin 459, and gives the true pro- 
tein and net energy values per 100 
pounds of feeding stuffs for rumi- 
nants. It may be regarded as express. 
ing with sufficient accuracy the relative 
value of feeding stuffs for horses, 
A column has been added designating 
the group in which some of the com- 
mon feeds are ordinarily classified, 
This is done in order to simplify the 
selection of feeds for compounding a 
ration. 


Classification, composition, and net energy values per 100 pounds of feeding 
stuffs for ruminants 


Kind of feed 


DRIED ROUGHAGE 
Hay and fodder from cereals 
Brome grass, smooth 


Corn (maize) fodder (ears included, medium dry) --- 


Corn (maize) stover (ears removed, medium dry) - 
Kafir fodder, high in water eee 
Kafir stover, high in water 

Millet, Hungarian 

Timothy and clover mixe 

Oat hay 

Orchard grass 

F rairie hay 

Red top. 


Sorghum fodder, computed to 80 per cent dry matter__-._-. 


Timothy, all analyses 
Hay and fodder from legumes 


Alfalfa, all analyses. 
Clover, alsike 

Clover, crimson 

Clover, red, all analyses 
Clover, sweet white 
Cowpeas, all analyses 


l 
| Composition 
| 


Net 
energy 
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2?¥For detailed information relative to the computation of rations, consult U. S. Depart 
ment of Agriculture Bulletin 459, “The Use of Energy Values in the Computation of 
Rations for Farm Animals,” by Henry Prentiss Armsby. 
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Classification, composition, and net energy values per 100 pounds of feeding 
stuffs for ruminants—Continued 


Composition 


Kind of feed » Digesti- 
Ty | ble true 
matter protein 


FRESH GREEN ROUGHAGE 


Green cereals, ete. Pounds | Pounds 
23. 


Barley fodder 
Bluegrass, Kentucky, before heading 
Bluegrass, Kentucky, headed out 
Bluegrass, Kentucky, after bloom 
Buckwheat, Japanese 


Cabbage 

Corn (maize) fodder, dent, all analyses 

Corn (maize) fodder, flint, all analyses_--........---- 
Corn (maize) fodder, sweet, roasting ears or later. - - 
Corn (maize) fodder, sweet, ears removed 
EAMONN 6. Su tw cinocesdantevbssvecnanve 
Oat fodder 

Orchard grass - 


Sorgo fodder 

Timothy, before bloom 
Timothy, in bloom 
Timothy, in seed-_._- 
Wheat fodder 


me 
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Green legumes ! 


Alfalfa, before bloom 
Alfalfa, in bloom 

Alfalfa, after bloom. 
Clover, alsike 

Clover, crimson 

Clover, red, all analyses___ 
Clover, red, in bloom 
Clover, red, rowen 
Ce uancace 
Peas, Canada field - -._ 
Soy beans, all analyses -_. 
Vetch, hairy 








me eta mee sem re 


HM OOwhanhwwoo 
ee ATO AIS OO 


PPMPERE Pe rrerr 


Corn (maize), immature 
Corn (maize), from field-cured stover- 


On WOW Ra 


~— 


sis 
POH WOR aT 


_ 


to 
SOS Pro m= & oo 9 


CIOwnw fF Odo 


_ 
POOR KOR 


SsSNBSk8 


e- 
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Classification, composition, and net energy values per 100 pounds of feeding 
stuffs for ruminants—Continued 


Composition 


Kind of feed | Digesti- 


Dry 
ble true | 
matter protein 


GRAINS—continued 


Lequminous seeds Pounds 
roe neha 86. 6 


Sunflower seed_...-_._......- 
Sunflower seed with hulls 


Buttermilk 

Cow’s milk é 

Skim milk—centrifugal___.----.- 

Skim milk—gravity a 

Skim milk—dried ves exes : 
| Carbohydrate. 


= 


Buckwheat bran Protein 
Buckwheat hulls ....| Carbohydrate_ 
Buckwheat middlings 

Hominy feed - Carbohydrate. 
Red-dog flour 


Rice bran, high-grade Se ee. 
eee cae 
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_ 


RESSONSNS 


Rice polish_- 

Rye bran --- 

Wheat bran. 

Wheat middlings, flour --.--.-...--.-- 
Wheat middlings, standard 


Oil extraction 


Coconut meal, low in fat 
Coconut meal, high in fat 
Cottonseed hulls 
Cottonseed meal, choice-- 
Cottonseed meal, prime 
Linseed meal, new process 
Linseed meal, old process 
Peanut cake from hulled nuts 
Peanut cake, hulls included 
Soy-bean meal, fat extracted 
Sunflower-seed cake. 


Starch manufacturing 
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Molasses beet pulp 
Sugar-beet pulp, dried - - - - 
Sugar-beet pulp, ensiled__- 
Sugar-beet pulp, wet 


Dried blood 
Tankage: 
Over 60 per cent protein 
55-60 per cent protein - - --. 
45-55 per cent protein 
Below 45 per cent protein 
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REQUIREMENTS FOR WORK 


Rations containing the following 
amounts of digestible protein and of 
net energy value may be used as a 
guide in computing daily rations for 
the 1,000-pound work horse under 
yarying conditions: 





| Digestible | Net energy 


Kind of work protein value 





For light work 
For medium work... 
For heavy work 


(Dry matter: For the 1,000-pound 
horse, from 16 to 25 pounds is a fair 
average, depending on the amount of 
work performed. ) 


METHOD OF COMPUTING RATIONS 


Following is an example in comput- 
ing a ration that will meet approxi- 
mately the needs of a_ 1,000-pound 
horse or mule at medium work: 

From the table above we know the 
requirement to be 1.4 pounds digesti- 
ble protein and 12.4 therms of energy. 
A reasonable estimate for grain is 
that about 10 pounds per 100 pounds 
live weight is required, which would 
make a total of 11 pounds of grain 
daily for a 1,000-pound horse. A rea- 
sonable estimate for the amount of 
roughage is 144 pounds per 100 pounds 
live weight, which makes the require- 
ment about 12 pounds of hay daily. 

The next step is to list the available 
feeds; in this case let us assume that 
shelled corn, oats, alfalfa, and timothy 
hay are available. 

From the list of analyses in the first 
table we know the composition of each 
of these feeds. The desired object is 
to combine the feeds so that the total 
nutrients will be 1.4 pounds digestible 
protein and 12.4 therms of energy. 
The estimated amounts of grain and 
roughage are merely guides. 

We first make a rough estimate of 
the amount of each feed necessary ; 
then calculate the actual nutriment in 
the estimated amounts; and, lastly, 
make reductions, additions, or substi- 
tutions to the ration so that the total 
amount of nutrients will be very near 
1.4 pounds of protein and 12.4 therms 
of energy. 

For a trial ration let us take 7 
pounds of oats and 4 pounds of corn 
for concentrates and 6 pounds each of 
alfalfa hay and timothy hay for 


36075°—31——2 


roughages. According to the analyses, 
160 pounds of oats have 8.7 pounds of 
true protein and 67.56 therms of en- 
ergy. In our trial ration we are using 
7 pounds of oats, which is y$y of 100 
pounds. Multiplying 8.7 and 67.56 by 
rés, we find that in 7 pounds of oats 
there are 0.609 of a pound of protein 
and 4.7292 therms of energy. By sim- 
ilar use of the table we can determine 
the nutrients in the other feeds used 
in the estimated ration as follows: 


Trial ration for 1,000-pound horse or 
mule at medium work 


as - 
t rue | 
Ration protein 


Energy 


Pounds 
7 pounds oats... 0. 609 
4 pounds corn--- satel . 280 
6 pounds alfalfa hay - 426 
6 pounds timothy hay - 132 


Total 


Therms 
4. 7292 
3. 4200 
2. 0538 
2. 5812 


12. 7842 


Theoretical requirement... 1.4 12.4 


1. 447 | 





Thecomputed ration is satisfactoryin 
filling the theoretical requirements and 
has a slight margin of surplus. This is 
close enough for practical purposes. 

If, in computing the nutrients in an 
estimated ration, the amount of pro- 
tein is found to be low and the 
amount of net energy is high, there 
should be substituted a feed compara- 
tively high in protein and low in en- 
ergy; thus alfalfa hay sometimes may 
be substituted for timothy, or wheat 
bran may replace part of the corn in 
a ration. 

It is not satisfactory to depend 
wholly upon grains and other con- 
centrated feeds for furnishing nutri- 
ents to horses; neither will it do to 
provide only roughage. The horse has 
a relatively small stomach and can 
not take care of great quantities of 
coarse, nonnutritious feed, but there 
must be sufficient bulk to the ration 
to make normal the process of diges- 
tion. Both concentrates and rough- 
ages are necessary. 


FEED FOR LIGHT HORSES 


In horses of the light breeds that 
are used for pleasure or racing, the 
qualities desired are spirit, action, and 
endurance, and large, paunchy stom- 
achs are objectionable. Such horses 
require proportionately more grain 
and less hay than horses doing slow 
or heavy work. Oats easily rank first 
among the feeds for light horses; they 
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may be supplemented with crushed or 
soaked barley and bran. Corn is too 
fattening to constitute the bulk of the 
concentrates for light horses; it may 
be used, however, if supplemented with 
linseed meal or bran. A mixture of 
one of the legume hays, as alfalfa or 
clover, fed with timothy or other hay, 
will furnish the roughage. A larger 
quantity of hay should be allowed for 
horses less actively employed and 
should be fed mostly at night. One 
pound of hay and 1 to 14% pounds of 
grain per 100 pounds live weight will 
be sufficient for such light horses at 
moderate work. 


FEEDING WORK HORSES 


The quantity of feed for the work 
horse depends on the amount of work 
done and on the speed at which it is 
performed; a horse requires consid- 
erably more feed when working at 
the trot than at the walk. As before 
stated, it is a good rule to allow 17% 
pounds of grain and 1% pounds of 
hay per 100 pounds live weight for 
horses at moderate work. At this rate 
a 1,200-pound horse would require 13 
pounds of grain and about 1414 pounds 
of hay per day. If the work is se- 
vere, the quantity of grain should be 
increased. The horse at hard work 
requires 14 to 14% pounds of grain 
per 100 pounds live weight; the hay 
fed, however, should not be over 14 
pounds per 100 pounds live weight. 
The exact quantity will depend largely 
on the individuality of each horse. 


PRINCIPAL FEEDS FOR HORSES 


In connection with rations for horses 
a brief discussion of the merits of the 
more common feeds will assist in the 
choice of a ration. The nutrients con- 
tained in each feed may be ascer- 
tained by consulting the table of 
analyses. It is the special purpose of 
the following review to judge the 
feeds from the standpoint of the horse 
feeder. 

For convenience the feeds will be 
classified as concentrates, roughages, 
succulent feeds, and condiments. 


CONCENTRATES 


Oats.—This grain ranks as one of the 
very best for horses. The kernel is 
incased in a hull which, although it 
has no great nutritive value, greatly 
improves the physical character of 





the feed by adding bulk. Oats prob- 
ably come nearer to filling the re. 
quirements of a concentrate for horses 
than any other grain. Compared with 
corn, oats have more protein and less 
carbohydrates. Oats are readily ayail- 
able in almost every part of the coun- 
try and may be fed either whole or 
ground. They should be rolled or 
ground for very young animals. 

Some horses eat oats too rapidly, 
With such ravenous feeders, to pre- 
vent the danger of choking, it is ad- 
visable to place a little chopped clover 
hay or some whole corncobs in the 
feed box with the oats. The use of 
wheat bran with oats also lessens the 
tendency toward choking. Oats may 
form the entire grain ration for 
horses. The substitution of 2 or 3 
pounds of wheat bran improves the 
daily ration provided it does not pro- 
duce a too laxative effect. 

Corn—In many sections corn is given 
preference over oats as a horse feed, 
as it is generally grown on the aver- 
age farm or may be obtained easily. 
Corn may be fed on the cob, shelled, 
or ground. It is especially rich in 
carbohydrates; more energy is derived 
from a pound of corn than from a 
pound of any other suitable grain. 
It is considered as an economical part 
of a ration. Since this grain is some- 
what low in protein, it is well to pro- 
vide leguminous hay for the animals 
that are fed corn. The combination 
of alfalfa hay and corn is receiving 
much favor when fed to horses. In 
the absence of legumes, a little oil 
meal or some other protein concen- 
trate may be included in the ration. 
Corn is fattening, heat producing, and 
is greatly relished by horses. 

It is sometimes claimed that horses 
which are fed corn are more subject 
to colic than those fed oats and other 
grains. Little difficulty in this line, 
however, is experienced in the Corn 
Belt, where it is fed constantly. 
Horses that have not been accustomed 
to eating corn should not be changed 
to it suddenly; in fact, all changes in 
the horse ration should be made grad- 
ually. Corn is suited to form the 
major part of the grain ration for 
horses if a _ nitrogenous (protein) 
roughage is fed in combination with it. 

Corn-and-cob meal.— Although the com- 
monest practice in feeding corn to 
horses is to use ear or shelled corn, in 
occasional instances this grain is fed 
in the form of corn-and-ccb meal. 
This form is especially suitable for 
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animals which do not have the neces- 
sary time to chew thoroughly the ear 
or shelled corn or in case a horse’s age 
or the condition of the teeth makes the 
feeding of whole grain impracticable. 
Corn-and-cob meal is of about the same 
feeding value, pound for pound, as 
shelled corn, but certain precautions 
must be taken in feeding it. When 
stored for a time it has a tendency to 
generate heat, with the consequent 
formation of mold. It is therefore 
best to grind the grain only as needed. 

Wheat—Under ordinary conditions 
wheat is relatively too high in price 
to permit its economical use in the 
horse ration. If conditions permit, 
however, wheat may be satisfactorily 
used for horses provided it is crushed 
or rolled and fed in moderate quanti- 
ties. Crushing or rolling is necessary 
because horses can not efficiently chew 
the whole, hard grains, and a limita- 
tion of the amount fed is essential to 
prevent digestive disturbances. Com- 
pared with corn, wheat carries slightly 
more carbohydrates, more crude pro- 
tein, but less fat. The most satisfac- 
tory feeding results will be obtained 
when wheat is fed in conjunction with 
a bulky concentrate and when the 
roughage is of protein nature, rich in 
mineral matter, as alfalfa. 

Wheat bran.—This is a favorite feed 
among horsemen because it is espe- 
cially palatable and safe. A by-prod- 
uct of milling, bran is usually some- 
what expensive and is not always 
readily available. Wheat bran is quite 
laxative, and for this reason it is es- 
pecially valuable for pregnant mares, 
idle horses, and colts: With horses 
doing irregular work, the movement 
of the bowels may be regulated by in- 
creasing or decreasing the allowance 
of bran. Because this feed is light 
and soft in character it makes a good 
mixture with other feeds, often mak- 
ing them more suitable for feeding. 
Wheat bran is very nutritious; it is 
higher in protein than either oats or 
corn. However, it is not suited to 
form the entire concentrate ration for 
horses because it is too bulky and is 
somewhat deficient in lime. 

Barley.—Barley is used as a principal 
grain for horses in many parts of the 
West. Except in physical character 
it is well suited to the horse ration. 
This grain should be rolled before be- 
ing fed. If finely ground it will form 
a pasty mass with the saliva of the 
mouth. Barley is a little higher in 
total nutrients than oats, but is not so 
widely used nor so generally popular 











a feed among horsemen. Rolled bar- 
ley is suitable to form the major part 
of the grain ration for horses. 


Rye.—This may be used as a horse 
feed in combination with other grains. 
In some regions it is an economical 
feed. It is even higher in total 
nutrients than oats. The grain is 
small and hard and should be rolled 
or ground. Many horses will refuse 
whole rye when fed alone, and an 
abrupt change to rye feeding is liable 
to produce colic. Most of the charges 
against rye may be traced to the feed- 
ing of moldy or otherwise damaged 
grain. It is probably better to limit 
the amount of rye to one-third of the 
grain ration. It may be mixed with 
ground corn, bran, oats, or other 
grains. Rye is not generally consid- 
ered desirable to form a major part of 
the grain ration for horses, as it is 
not palatable when fed alone and is 
liable to cause digestive disturbances. 

Buckwheat.—This grain is not very 
commonly used as a horse feed, al- 
though it is only a little below the 
more common cereals in total digesti- 
ble nutrients. It has a characteristic, 
hard, black hull which has practically 
no value as a feed. Unadulterated 
buckwheat middlings are not easily 
obtained. They are made from that 
part of the kernel just beneath the 
woody hull and are very rich in 
protein. The common practice is to 
mix the middlings with the woody 
hulls and sell it as buckwheat feed or 
buckwheat bran, This product has a 
lower feeding value than wheat bran. 
If the proportion of hulls is not too 
large, buckwheat bran may be well 
used in the horse ration. Buckwheat 


| should be limited to one-third the 
| grain ration. 


Rice-—Rice is considered economical! 
for horse feed in some of the Southern. 
States, the less valuable kind of rough 
rice being used. This grain is small 
and extremely hard; it should be 
ground or rolled before use in the 
horse ration. It is better to limit 
rough rice to one-third of the grain al- 
lowance. Rice may be used in connec- 
tion with corn, blackstrap molasses, 
and a very limited allowance of some 
protein concentrate, such as cotton- 
seed meal, soy-bean meal, or linseed 
meal. 

Soy beans, cowpeas, velvet beans, horse 
beans, field peas——All these are similar 
seeds of leguminous plants, and are 
suitable for use in limited amounts in 
the horse ration. Since all are hard 
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seeds, they should always be ground. 
Their proper use in a ration for horses 
is as a somewhat concentrated protein 
feed to be combined with feeds high in 
carbohydrates, such as molasses and 
corn. Digestive troubles are very 
liable to occur if one or more of these 
feeds exceed one-third of the con- 
centrate ration. Used with care they 
have a very valuable place in horse 
feeding. 

Coconut meal.—A by-product from the 
manufacture of coconut oil, coconut 
meal is considered a safe but rather 
unpalatable feed for horses. It is a 
little higher in nutrients than wheat 
bran, but has the disadvantage of be- 
coming rancid after standing a few 
weeks. To the extent of one-fourth of 
the grain ration it may replace oats 
where economy justifies the measure. 
Coconut meal is not a very heavy 
protein concentrate. 

Peanuts.—In the form of peanut meal 
this feed is often given to horses. 
Shelled peanuts are liable to become 
rancid if stored for any length of 
time. The commercial form of pea- 
nut meal is the ground hull and kernel 
combined. It is a comparatively safe 
feed for horses, but is so rich in pro- 
tein that the allowance should be 
limited. When it is used, animals 
should be started on this feed grad- 
ually and it should be fed in connec- 
tion with corn or some other carbon- 
aceous feed. 

Linseed meal.—This feed is the ground 
eake resulting after the oil has been 
extracted from flaxseed. It is very 
high in protein, has laxative proper- 
ties, but is not suited to form the bulk 
of the grain ration. Linseed meal is 
quite unpalatable, but is valuable, 
however, for combining with corn and 
other carbonaceous feeds, being a 
heavy protein concentrate. It is most 
successfully fed with ground feeds or 
in a mixture containing molasses, for 
if fed in combination with feeds from 
which it can be separated readily, 
horses will eat the palatable grains 
and refuse the meal. Some feeders 
use linseed meal as a conditioner, giv- 
ing a small amount (about one-half 
pound) three times a week to keep 
the bowels in free condition. The 
more favorable results in the use of 
linseed meal are obtained when the 
quantity used is limited to 1 pound or 
less per day for each animal. 

Shorts (wheat middlings). 
extensively used as a horse feed be- 
eause it is usually high in price and 
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its heavy nature and high protein con. 
tent make it unsuitable to form the 
major part of the ration. It is pala. 
table, however, and may be used to 
supplement a horse ration that is low 
in protein. The quantity should be 
limited to one-fourth of the concen. 
trate allowance. 

Cottonseed meal.—The resulting ground 
cake after the oil has been extracted 
from the cottonseed is a heavy protein 
concentrate which, unlike linseed 
meal, is not laxative in character, 
This feed has met with considerable 
disfavor among horse feeders, as it is 
believed to have a tendency to produce 
digestive disorders. There is no doubt 
some foundation for this belief, but 
it has been found that the harmful 
results have usually followed either 
the use of a poor quality of meal or 
the feeding of too much. Cottonseed 
meal may be fed to horses in limited 
quantities if due care is exercised in 
obtaining bright, choice meal and if 
the animals are put on the diet grad- 
ually. Its proper use is as a supple 
ment to a carbonaceous: concentrate, 
such as corn. Favorable results have 
been obtained in some parts of the 
South in the feeding of cottonseed 
meal in connection with blackstrap 
molasses and grain. Since the meal is 
not palatable, it should be well incor. 
porated with other feeds. While cot- 
tonseed meal has been fed in large 
quantities in isolated cases, the best re- 
sults may be obtained by limiting the 
amount to 1 pound daily per 1,000 
pounds live weight, and giving special 
attention to the horses being fed.* 

Alfalfa meal.—Chopped alfalfa is often 
desirable to improve the physical 
character of a ration, but feeding al- 
falfa as a meal is not to be generally 
recommended. Alfalfa is a very val- 
uable horse feed but is properly classed 
among the roughages, even though it 
is higher in nutrients than some of 
the concentrates. Finely ground al- 
falfa is dusty and must be dampened 
before it can be fed with satisfaction. 
There is no advantage which justifies 
the additional cost of grinding, except 
for horses with bad teeth or weak 
digestive organs. 

Millet, kafir, and milo seeds.—These are 
very small, hard grains which must 
be ground before they are suitable for 
the horse ration. They compare favor- 
ably with oats in regard to total 
nutrients, and any of them, when 
ground or rolled, may be used in com- 
bination with other grains, but it is 


* For further information on the use of cottonseed meal as a horse feed, refer to U. § 
Department of Agriculture Bulletin 929, “ Cottonseed Meal for Horses.” 
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well to limit the amount used to one- 
third the total concentrate allowance. 
The sorghum grains are high in car- 
pohydrates and tend to cause consti- 
pation when fed heavily. These 
grains, therefore, should be fed in con- 
junction with a laxative protein feed, 
such as wheat bran, to counteract this 
tendency. 

Dried brewers’ or distillers’ grains.— 
These grains, which are by-products of 
fermentation industries, are rather 
heavy protein concentrates and suit- 
able for balancing carbonaceous ra- 
tions or for incorporation with chopped 
mixtures, but are not suitable for use 
as the major part of the grain ration. 
They are not palatable and should be 
limited in amount to about one-fourth 
the total allowance of concentrates. 
Some feeders claim that these feeds 
have a tendency to cause constipation. 

Gluten meal.—A by-product of starch 
manufacture, it is high in protein and 
fairly high in carbohydrates. It is 
classed as a protein concentrate, and 
should be limited to about one-fourth 
the.total grain allowance. It is not 
very palatable, but sometimes is val- 
uable for use in chopped mixtures. 

Gluten feed—This is also a protein 
concentrate but is somewhat less nu- 
tritious than gluten meal. Gluten feed 
is made by mixing corn bran with 
gluten meal, and is not very palatable. 
The proper use of gluten feed is for 
balancing more carbonaceous rations, 
and it should be limited in amount to 
one-third of the grain ration. Like 
gluten meal, it may well be used with 
other grains in a chopped mixture and 
fed with molasses. 

Dried beet pulp—A by-product of 
sugar manufacture, this pulp is un- 
palatable, but by mixing with molasses 
or other well-liked feeds, it may be in- 
cluded in the ration. It is very low 
in protein. Dried beet pulp is a safe 
feed, but it is not desirable to use it 
in excess of about 5 pounds in the 
daily ration, and it should be fed in 
connection with some feed that is 
relatively high in protein. 

Cane molasses (blackstrap molasses).— 
The use of this feed is quite popular 
in cane-growing sections. It is high 
in carbohydrates and should be fed 
in connection with feeds relatively 
high in protein. Molasses is especially 
palatable and is well suited for com- 
bination with chopped mixtures con- 
taining nutritious but unpalatable 
feeds. It is usually desirable to dilute 
it with two parts of water before feed- 
ing over grain or roughage. The 
amount of molasses in the ration 
should be limited. Usually about 5 


pounds daily is a very reasonable al- 
lowance, although some feeders use 
considerably more than that amount. 
Cane molasses is neither laxative nor 
binding in effect. Molasses is not 
usually an economical feed except in 
sugar-producing regions. However, it 
is often desirable to use a_ small 
amount, such as a quart (3 pounds) a 
day, aS an appetizer. 

Beet molasses.—As a horse feed, beet 
molasses is not so satisfactory as cane 
molasses. The presence of certain 
constituents stimulates the action of 
the kidneys and bowels of the animals 
fed. Because of this action it is not 
desirable to exceed 5 pounds of beet 
molasses in the daily ration. Like 
cane molasses, it is a carbohydrate 
concentrate, very palatable and suit- 
able for feeding as part of a concen- 
trate ration that also includes a pro- 
tein feed. 

Milk—Sometimes milk may be used 
with good results for feeding horses. 
Its particular advantage is in its use 
for colts and for horses that are out 
of condition. Milk may also be a 
valuable feed for horses doing very 
light work. It is palatable, easy to 
digest, and valuable for fattening. If 
cow’s milk is to be substituted for 
mare’s milk for young colts, there 
should be an addition of a little sugar 
and a little limewater. It is not de- 
sirable to feed a large quantity of milk 
to horses generally, but 3 or 4 gallons 
a day can well be allowed a horse not 
doing heavy work. Milk is a safe 
feed, and even in clabbered condition 
it is not harmful. 

Tankage and blood meal.—These by- 
products of slaughterhouses do not 
rank high as horse feeds. They are 
very high in protein, but are extremely 
unpalatable. They may be used, how- 
ever, in amounts not exceeding 1 
pound each day per animal in con- 
nection with some palatable carbonace- 
ous mixture. Tankage and blood meal 
are used principally for young stock 
and for building up animals in ex- 
tremely poor condition. 


ROUGHAGES 


Alfalfa hay—This roughage is receiv- 
ing very great favor as a horse feed. 
It contains nearly as much nutriment, 
pound for pound, as wheat bran. It 
is very high in protein and minerals; 
hence it is especially valuable for 
young stock. Alfalfa is somewhat 
laxative in effect. Because of this and 
its high protein content, it is well to 
limit the amount to one-half or two- 
thirds the roughage allowance. Tim- 
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othy hay may be used to make up the 
rest of the roughage supply. Alfalfa 
is especially suited for use with a 
grain ration that is low in protein. 
Corn as the grain, and alfalfa as the 
roughage, equal weights of each, very 
nearly make a balanced ration. In 
considering a roughage for horses, it 
is desirable to furnish one that is 
relatively high in nutriment, since the 
horse has a comparatively small stom- 
ach and is unsuited to take care of 
great quantities of nonnutritious ma- 
terial. Alfalfa meets this requirement. 
Because of its soft stems this rough- 
age is often used in chopped mixtures. 

Timothy hay.—This hay is highly rec- 
ommended for horses. Notwithstand- 
ing the fact that it is not very high 
in nutrients, there is probably no other 
one form of roughage that is better 
suited for the horse ration. It is low 
in protein and is suitable for combina- 
tion with alfalfa, clover, or some other 
legume. If timothy is fed as the only 
form of roughage, the concentrate al- 
lowance should be relatively high in 
protein. Because of its sharp, brittle 
stems it is not well suited for use in 
chopped mixtures. It is readily avail- 


able in most sections of the country. 
Timothy hay and oats have long been 


regarded as the standard horse feeds, 
but the combination can be improved 
by including some feed that is rela- 
tively high in protein. 

Clover hay.—This is a good feed for 
horses. The usual criticism of this 
hay is that it is often dusty. Dampen- 
ing at the time of feeding will aid 
somewhat, but proper care in the cur- 
ing of the hay is the best means of 
preventing dust. Bright clover hay 
that is free from dust is almost as 
valuable as alfalfa. It is more palata- 
ble than timothy, and a mixture of 
clover and timothy is to be preferred 
te timothy alone as a roughage for 
horses. Clover is a legume, high in 
protein, somewhat laxative in effect, 
is an excellent feed for colts, and is 
suited for use in connection with a 
grain ration that is rather low in pro- 
tein. Where only one kind of hay is 
fed, a smaller quantity is required of 
clover than of timothy. Various kinds 
of clovers are used for hay in differ- 
ent parts of the country. Common red 
clover is most widely used. Mammoth 
or Big English clover is acceptable, 
but is somewhat coarse. The very 
coarse, large varieties, such as sweet 
clover, are usually too woody to be very 
desirable. Alsike is very good, but 
the yield of this crop is usually not 
large enough to encourage its growth 


in most localities. If hay from crim. 
son clover is to be used as a horse 
feed, the crop should be cut before the 
blossoms are ripe, as the hairy growth 
on the head of the plant becomes wiry 
and indigestible and forms masses 
similar to hair balls, in the digestive 
tract, which often result in serious 
cases of impaction. Bur clover of the 
South may be used as a hay for 
horses, but its use is not common. 

Corn stover—Corn fodder from which 
the grain has been removed is a com- 
mon feed for horses. The objections 
to it are that it is usually so care. 
lessly handled that most of the nour. 
ishment is lost, and that the feed is 
allowed to become partly spoiled. It 
is also unhandy to feed unless some 
special preparation is given, and there 
is usually considerable waste con- 
nected with feeding it. However, 
corn stover that is bright and clean 
and which retains its leaves is very 
palatable, desirable, and safe for 
horses, and is suitable for use as the 
sole roughage during the fall and 
early winter. It is low in protein-and 
should be fed in combination with a 
eoncentrate ration which will offset 
the deficiency. Cutting or shredding 
is usually advisable if it is to be fed 
in the stable. 

Oat hay.—Hays from oats and similar 
cereals are commonly fed to horses, 
These crops should be cut before ma- 
turity if they are to be used as for- 
age. They are palatable and nourish- 
ing, and care should be taken that the 
amount is limited. On account of the 
grain, the allowance should be about 
one-third less than would be fed in 
the case of the more common rough- 
ages. Very little concentrated feed 
is needed with oat hay, but it is de 
sirable to include a feed relatively 
high in protein. Cereal hay may be 
fed as half the roughage allowance in 
connection with a legume hay. With 
such a combination only about half 
the usual grain ration is necessary. 

Cowpeas, soy beans, velvet beans, and field 
peas.—These may be used as hay for 
horses. All are legumes, high in pro- 
tein, and suitable for use in connec- 
tion with concentrates that are high 
in carbohydrates, such as corn oF 
molasses. The peas and beans are 
slightly laxative in effect. It is well 
to limit these feeds to one-half 
the roughage allowance; timothy or 
prairie hay may well be used to form 
the other half. The amount of grain 
in the pods should be taken into con 
sideration, and the ration of concen- 
trates should be reduced accordingly. 
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Field-pea’ vines that have been care- 
fully cured after the peas have been 
threshed out are fairly acceptable as 
horse forage. A full grain ration and 
a little hay should be fed with them. 
Unthreshed cowpeas, soy beans, velvet 
beans, and field peas are safe and 
fairly palatable feeds, but are too con- 
centrated to form the complete rough- 
age allowance. 

Millet, or Hungarian hay.—This is suit- 
able for use in the horse ration, pro- 
vided the crop has been cut before it 
is too mature and that an excessive 
quantity is not fed. The small, hard 
seeds of mature millet are objection- 
able, as harmful action on the kidneys 
is claimed when an excess of these is 
fed. This hay is carbonaceous in char- 
acter and should be fed in connection 
with a legume hay, or the concentrate 
allowance should contain feeds a little 
high in protein. Bright millet hay of 
fine growth is quite satisfactory as a 
horse feed when limited to half the 
roughage allowance. 

Prairie hay—This hay is satisfactory 
for use as a horse feed and is com- 
monly used in the West. It is slightly 
lower in nutrients than timothy hay, is 
carbonaceous, and should be fed in 

. combination with a legume hay. It is 
a safe feed, fairly palatable, and may 
form the total roughage allowance if 
the concentrate ration is sufficiently 
high in protein. 

Orchard-grass hay——Orchard grass 
makes a suitable hay for horses only 
when it is cut before maturity. It 
compares very favorably with timothy, 
and its palatability is not criticized in 
hay that is not too mature when cut. 
It is carbonaceous, and when used 
either the concentrates should be high 
in protein or a legume hay should 
form part of the roughage allowance. 
It is a safe feed for horses. 

Johnson grass.—In certain sections of 
the South, particularly throughout the 
Cotton Belt States, Johnson grass 
grows luxuriantly, often producing 
three cuttings of good hay a year and 
forming excellent pasturage. In this 
district this grass may be utilized to 
advantage as forage for horses. John. 
son grass is a carbonaceous roughage 
which has a feeding value equivalent 
to timothy, is slightly laxative in char- 
acter, and is eaten with relish by 
horses. The principal drawback to 
feeding Johnson-grass hay in those 
sections where clean cultivation of 
other crops is practiced lies in the fact 
that such feeding distributes the seeds 


of the plant and makes the confine- | 
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ment of its growth to a limited area 
very difficult. 

Brome grass.—This grass is of carbo- 
naceous character and is common in 
the North and West. The hay is 
palatable and safe for horses. It is 
a little low in protein, and the grain 
ration that is fed with it should in- 
clude a protein concentrate. 

Straw.—Straw from various cereals 
such as oats, barley, wheat, rye, and 
rice, is often used as a feed for 
horses. It is bulky, nonnutritious, and 
is not especially suitable, since the 
horse has a comparatively small 
stomach and its digestive anatomy is 
in no way suited to handle a large 
amount of bulky feed. So very little 
nourishment is derived from straw 
that it is not considered a suitable 
feed for animals doing hard work. 
Straw is carbonaceous, and its prin- 
cipal use is for idle horses. Some 
laxative feed should be fed in con- 
nection with it. Because of economy, 
it is often desirable to feed some 
straw, and in this case the concen- 
trate allowance should be high in pro- 
tein. A little straw may be included 
in a ration in which the principal 
roughage is alfalfa, clover, or some 
other legume. Oat straw is prefer- 
able; barley straw and wheat straw 
are good; straw from buckwheat or 
rye is not desirable; straw from rice 
is sometimes fed with good results 
when the remainder of the ration is 
high in protein. The economy of feed- 
ing straw is a factor which can not 
be disregarded, but the practice should 
not be carried to the extreme, and 
care should be taken to supply suffi- 
cient protein through the concentrate 
ration. 

Vetch—This legume is not very com- 
monly used as a horse feed. The plant 
is rich in nutrients, is suitable to form 
about half of the roughage allowance 
in a ration that is lacking in protein, 
and is fairly palatable. A combina- 
tion that is meeting with favor is 
vetch and oat hay. 

Sudan grass—This plant makes a suit- 
able hay for horses and is fairly 
palatable. As a carbonaceous feed the 
hay is suitable for use as part of the 
roughage allowance in combination 
with a legume hay. Its principal use 
is in the South. 

Bermuda grass—Hay from this plant 
is sometimes used in the South. It 
is a carbonaceous feed, suitable for use 
in connection with legume hay for 
the roughage allowance. If fed alone 





14 


the concentrate allowance 
high in protein. 

Sorghum.—Fodder from sorghum may 
be used as dry forage for horses but 
does not keep for a great length of 
time. It is especially high in carbo- 
hydrates, is palatable and suitable for 
use in connection with feeds which 
are high in protein. 

Pumpkins—As a succulent feed for 
herses pumpkins have a fair value, 
their feeding value being about two- 
fifths that of silage, and their main 
use for improving digestion. The 
seeds have a laxative effect. It is not 
advisable to feed pumpkins which 
have been frosted. They are not 
usually fed in great amount and 
should be limited to about 8 pounds 
daily. No other laxative feed should 
be included in the same ration, there 
should be a slight decrease in the 
amount of roughage, and provision 
should be made for feeds relatively 
high in nutrients to balanee the ration. 

Silage.—Silage should not be consid- 
ered as one of the principal rough- 
ages for horses. Its use is as a succu- 
lent, an appetizer, and tonic to be fed 
in limited quantities as a supplement 
to the regular ration. When used, 
this feed must be introduced grad- 
ually into the ration. It is a very 
dangerous practice to feed molded or 
frozen silage to horses. Corn silage 
is the only kind that has met with 
any degree of favor as a horse feed. 
It has a valuable place in the winter 
ration if fed with care. The amount 
should not exceed 10 pounds daily per 
animal, 


should be 


WATER 


There is a diversity of opinion 
among horsemen on the question of 
watering horses. Some feeders main- 
tain that horses should always be 
watered before feeding in order to 
prevent a flushing of the grain through 
the stomach into the small intestine. 
This system is not always practicable, 
however, as some animals will refuse 
to drink before eating. ‘The consensus 
of opinion on watering horses indicates 
that water may be given either before, 
during, or after meals without inju- 
rious effects. Thus, individual con- 
venience and attendant circumstances 
will largely determine the watering 
practice to be followed. In any prac- 
tice, however, it is well to adhere to 
the same plan, once a definite water- 
ing time has been adopted, for to 
change frequently from one system to 
another will affect the animal’s appe- 
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tite. Regularity in watering methods 
as well as feeding methods should he 
adhered to. 

The following factors should be con. 
sidered in watering horses: 

Horses which have been deprived of 
water for a long period or those which 
have undergone severe exertion should 
generally be watered before eating 
It is dangerous, however, to allow an 
animal to drink heavily while very 
warm. If the horse is hot, give q 
moderate drink at this time, and water 
more freely when the anima! is cool, 

It is not a good practice to water 
heavily just before putting horses to 
heavy work. 

Weather conditions, the nature of 
the work done, and the kind of feed 
consumed will determine the quantity 
of water required. In hot weather 
and when at hard work, horses con- 
sume more water than in cold weather 
or when inactive. Horses will drink 
more water when fed a_ protein-rich 
ration, such as alfalfa hay, than when 
on a carbonaceous diet. 

The average water consumption per 
individual horse is from 10 to 12 gal. 
lons daily. 

One of the times when a horse re- 
quires and appreciates a drink most 
is when it has finished its nightly al- 
lowance of roughage. Every horse 
should be allowed to drink at this time 
if possible. 

It is better to water frequently, in 
small quantities, than to allow the 
animal to gorge itself at any one time. 

Watering at public troughs is to be 
avoided, as this is a common method 
of spreading disease. 


SUCCULENT FEEDS 


Pasture—Pasture is foremost among 
the succulent feeds for horses. It acts 
as a laxative and general tonic to the 
system, is an appetizer, and a valuable 
feed. Succulent feeds are watery and 
do not produce solid flesh. While 
pasture alone is sufficient to maintain 
idle horses, it is well to consider the 
relative feed value of the pasture crop 
and the general condition of the pas 
ture. Usually it is advisable to feed 
a light grain ration relatively high in 
protein in connection with pasture, 
even when the horses are idle. Pas 
ture is very valuable in the manage 
ment of work teams; regularly allow- 
ing horses the freedom of pasture dur 
ing the night and on idle days et 
hances the health of the animals 
There will be an increased tendeny 
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toward sweating while at work but 
this is not of great importance when 
the benefits are considered. For work 
horses that are given pasture, other 
laxative feeds should be taken out of 
the ration. Timothy hay may be used 
as the roughage, and the concentrate 
allowances should include grains that 
are not laxative in character, thus 
making a properly balanced ration. A 
necessary precaution is to avoid a sud- 
den change to green feed; where a 
pasture crop is included in the ration 
for work horses, the pasturing should 
be continuous, not intermittent. 

Soiling crops——Most of the forage 
crops previously mentioned under 
“Roughages” may be cut green and 
fed to horses. This practice is prob- 
ably most common with corn. Care 
should be taken, however, to prevent 
sudden changes to this type of green 
feed. There is also danger of the 
crop’s spoiling before being fed ; there- 
fore, the green feeds should be used 
only when fresh. The balancing in 
regard to nutrients should be the same 
for soiling crops as for pasture. The 
pasture system provides exercise and 
on this account is far preferable to 
soiling. 

Roots—Carrots, parsnips, rutabagas, 





and beets are succulent feeds used 
principally as an aid to digestion. 
Their use in the horse ration is not 
considered economical, as they are low 
in nutrients, being equivalent to only 
about one-fourth their weight in hay. 
Where roots are fed other laxative 
feeds should be omitted, the roughage 
supply should be decreased, and the 
grain ration should contain feeds high 
in nutrients. Chopping the roots is 
usually advisable. 

Potatoes.—Potatoes are relatively high 
in food value, are palatable, and are 
well suited for use as a horse feed 
where the cost is. not prohibitive. It 
is safe to feed as high as 15 pounds a 
day to work horses. They are equiv- 
alent to about one-third their weight 
in hay. When potatoes are fed, a 
legume hay is a desirable supplement. 


| 


ber salt 2 pounds. 
1 pound. 


1 pound. 


Glau 
Soda 


15 


HORSES 


If a carbonaceous hay is fed. the grain 
ration should contain feeds rich in 
protein. Potato sprouts are injurious 
to horses and should be removed. It 
is advisable to chop potatoes before 
feeding, as the danger from choking 
is thereby lessened. 

Fruits—When without stones, fruits 
may be used for feed and are much 
relished by horses. This addition to 
the ration is as an appetizer and relish 
rather than as a _ nutritious feed. 
Fruits are low in protein, and if 
used in considerable amount the main 
ration should be nitrogenous in char- 
acter. Ten pounds of fruits daily are 
not harmful. 


SALT 


Horses should be given salt at fre- 
quent, regular intervals, or, better, salt 
should be accessible at all times. 
When salt is given regularly, only 
enough to meet the body requirements 


| will be consumed, while with irregu- 


lar use an abnormal appetite develops 
for it, which, in turn, is often followed 
by an excessive consumption and di- 
gestive troubles if unlimited access is 


| allowed. An average of about three- 


quarters of an ounce daily should be 
allowed under normal’ conditions. 
Horses doing heavy werk, however, or 
those on dry feed will consume more 
than this quantity. 

Aside from its value as a feeding 
requisite, salt is of benefit as an ap- 
petizer, for in many instances delicate 
eaters and shy drinkers will show an 
increased appetite when allowed free 
and regular access to it. 


STOCK FEEDS AND CONDIMENTS 


The stock and condimental - feeds 
that are generally bought on the mar- 
ket, which are represented to be con- 
ditioners, tonics, and fatteners, have 
for their foundation simple, well- 
known drugs, and feeds. If a tonic 
or feed is desired, one of known com- 
position may be mixed at home with 
entirely satisfactory results. The fol- 
lowing formulas are suggested: 





5 pounds. 

114 pounds. 

1 pound. 

2 pounds. 
50 pounds. 
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A heaping tablespoonful of one of 
the foregoing mixtures fed with the 
grain three times a day is sufficient. 

When a tonic is needed it is ad- 
visable to investigate why it is needed. 
The horse should receive daily atten- 
tion regarding feed, water, salt, exer- 
cise, grooming, sanitation, and comfort- 
able quarters. Neglect of any of these 
factors is usually an underlying cause 
of the poor condition of an animal. 


SUGGESTED DAILY RATIONS 


The following daily rations have 
been prepared with a view of suggest- 
ing combinations of feeds that will 
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suit conditions in various parts of the 
country, and from which the feeder 
may derive rations that will meet his 
local needs. Attention is invited to 
the fact that the rations suggested 
are for a horse weighing 1,000 pounds, 
and modification of these rations 
should be made for heavier or lighter 
horses. For example, in order to meet 
the requirements for a horse weighing 
1,250 pounds the rations suggested 
should be increased in accordance 
with the increase in weight, which in 
this case is 25 per cent. Roughly this 
would give the feed requirement for 
the heavier horse. 


Maintenance rations for 1,000-pound idle horse 


[Theoretical daily requirement, 0.60 pow 


Protein 


Rations Energy 
Therms 

3. 420 

1. 0269 | 


Pounds 
0. 286 
213 

. 144 


5 pounds ear corn 
3 pounds alfalfa hay -__.-- 
9 pounds corn stover-- .-...- 


POI ONEE. oN. os onceecnnses 
4 pounds clover hay 
10 pounds oat straw 


8 pounds alfalfa 
8 pounds oat straw ___-.--- 
3 pounds cane molasses ------- 


5 pounds cowpea hay 
5 pounds silage (corn) 
10 pounds timothy hay 








|| 7 pounds barley straw 


|| 4 pounds alfalfa hay 


|| 2 pounds shelled corn 
|| 4 pounds oat hay 


314 pounds shelled corn 
|| 3 pounds cowpea hay---- 


nd of protein and 7.30 therms of energy] 


Protein 
Pounds 
0. 332 
| . 284 
. 042 


Rations | 


4 pounds rolled barley 
4 pounds alfalfa hay 


14 poundscorn fodder withears_ 


10 pounds orchard-grass hay --_| 





10 pounds oat straw 








Daily rations for 1,000-pound horse, very light work 


[Theoretical requirement, 1 pound protein and 9.80 therms energy] 


Rations 


Protein | Energy 


Pounds Therms 
0. 56 6. 840 

- 355 1.711 
-110 2.151 


10 pounds ear corn 
5 pounds alfalfa hay 
5 pounds timothy hay 


8 pounds oats 
4 pounds alfalfa hay _-..------ 
6 pounds timothy hay 


5 pounds cowpeas (coarsely 
SIGs beakcindecewendaeew 

5 pounds molasses. -- 

10 pounds oat straw 


8 pounds rolled barley 
4 pounds alfalfa 
5 pounds prairie hay 








Rations Protein | Energy 





Therms 
4.275 
1. 5892 

. 4672 
1. 581 
1. 610 


5 pounds shelled corn 

2 pounds cowpeas 

14 pound cottonseed meal !__- 
5 pounds corn stover _- __.---- 
5 pounds sorghum fodder 


9. 5225 


7 pounds shelled corn 
1 pound cottonseed meal - - - -- 
4 pounds cowpea hay 
6 pounds corn stover 


8 pounds shelled corn 
4 pounds cowpea hay 
6 pounds corn stover --.._---- 











1 The meal may be replaced by 1 pound of cowpeas. 
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Daily rations for 1,000-pound horse at medium work 


[‘Theoretical requirement, 1.40 pounds protein and 12.40 therms energy] 








Rations 


13 pounds ear corn. 
6 pounds alfalfa hay --- 
7 pounds timothy hay 


12 pounds oats__-.-.-----.- 
1 pound cowpeas (cracked) 
11 pounds timothy----------- 


10 pounds rolled barley 
6 pounds alfalfa hay - --- 
5 pounds prairie hay 


Rations 


| 
Protein | Energy 


Therms | 
8, 892 
2. 0538 
3.0114 | 


13. 9572 | 
8. 1072 | 
. 7946 
4. 7322 | 
13. 6340 | 
8.9940 | 


2. 0538 | 
2.021 


Pounds 
0. 728 
- 426 


11 pounds shelled corn. 
6 pounds cowpea hay 
6 pounds corn stover 


10 pounds shelled corn 
¥ pound cottonseed meal 


13. 0688 | 





Protein 


Pounds | 


0.770 
. 552 
. 096 


1, 418 


- 460 
. 144 
- 700 
-177 


1.481 





Daily rations for 1,000-pound horse at severe work 


[Theoretical requirement, 2 pounds protein and 16 therms energy] 


Rations 


12 pounds oats 

2 pounds bran 

8 pounds timothy hay 
5 pounds clover hay 


12 pounds shelled corn 

1 pound soy beans (ground) -- 
12 pounds alfalfa 

4 pounds corn stover. 


7 pounds cane molasses 
7 pounds pea hay 
7 pounds timothy hay 


| Protein Rations 


Pounds 
; 8.1072 || 10 pounds rolled barley 

1.0600 || 2 pounds gluten meal 

3. 4416 || 8 pounds alfalfa 

1. 9340 || 6 pounds prairie hay 


14. 5428 || 
10. 260 i 5 pounds cowpea hay 
. 8129 || 9 pounds corn stover. 
4.1076 || 13 pounds shelled corn- - ----- 
1, 2648 || 144 pounds cottonseed meal... 


16. 4453 || 


15. 3428 | 





Protein 


Pounds 


| Energy 


| Therms 


9. 405 
2. 2554 
1. 8972 


| 13.557 


1. 8795 
2. 8458 
8. 550 
- 4673 
13. 7426 


| 
| Energy 


| 
| Therms 
| 8.9940 
| 1. 6830 
| 2.7384 
| 2. 4252 
| 15. 8406 
1. 8795 
2. 8458 
11. 115 
1. 4019 


17, 2422 
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HE SELECTION of the most suitable rqtion for 

horses is governed largely by local conditions. 

Choose those feeds which meet the requirements 
of economy, nutrition, and convenience. 


Make slight changes in feeds occasionally. A 
horse appreciates a variety in his diet. 


Knowledge of individual requirements of horses 
is essential to obtain best results. Close observa- 
tion is probably a more vital factor in the feeding 
of horses than in the feeding of any other class of 
livestock. 

This bulletin explains the computation of rations 
for horses, suggests certain feed combinations 
which approximately meet the needs of horses 
under varying conditions, and reviews such factors 
of feeding as tend to make the horse more efficient. 


Washington, D. C Issued December, 1916 
, spect oe Revised April, 1926 and June, 1927 


Slightly revised November, 1934 
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FEEDING HORSES 


By G. A. Bett, formerly Senior Animal Husbandman,' and J. O. WILLIAMS, 
Senior Animal Husbandman in Horse and Mule Investigations, Animal Hus- 
bandry Division, Bureau of Animal Industry 


CONTENTS 


aD 


_ 
yee 8 


Study of rations necessary__--------- 
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STUDY OF RATIONS NECESSARY 


The computation of rations is val- 
uable as a guide to the feeder in de- 
termining approximate rations from a 
large variety of feeds. It is useful, 
also, in determining the requisite 
amount of nutrients, so that each will 
be supplied without waste. Results in 
feeding a ration should be observed 
and the ration modified according to 
the age, size, and condition of the 
horse. The amount and kind of work 
performed will determine the kind and 
quantity of feed to use. 

There is far more economy in sup- 
plying the required amounts of nutri- 
ents in the right proportions than in 
providing an excess of one and a 
deficiency of another. Proper atten- 
tion given to the matter of balancing 
horse rations will result in benefit to 
both the health and the working effi- 
ciency of the animals fed, which in 
turn will effect a material reduction 
in the enormous annual feed bill 
charged against the horses of the 
country, 


LOCAL INFLUENCES IMPORTANT 


No one feed or combination of feeds 
will meet conditions in all parts of 
the country. Generally speaking, com- 
binations of home-grown or locally 
raised crops constitute the most eco- 
nomical rations. Choose from the 


ee es eect ; 
Peequer ite DOPSOS oo kn cue 
The computation of rations 

Method of computing rations__- 
Principal feeds for horses__-_ 
Suggested daily rations___--_~_ 


feeds available those which will most 
closely meet the requirements of 
economy, nutrition, and convenience. 
Substitution may often be made in 
rations in such a manner that, while 
the efficiency remains unchanged, the 
cost is materially lowered. Selection 
of the most economical and suitable 
ration is governed largely by local 
conditions. 


CONDITIONS AFFECTING FEED REQUIRE- 
MENTS 


The kinds of feed used, the quantity 
required per animal, and the manner 
of feeding depend on the age, size, and 
condition of the horse, the amount and 
kind of work done, and the individual 
fed. 

The horse at work requires more 
and richer feed than the idle one. To 
furnish energy for work, the feed al- 
lowance must be in excess of that 
needed for body maintenance. The 
amount of feed needed for mainte- 
nance is about two-thirds that re- 
quired for a horse at moderate work. 
If the work done calls for more en- 
ergy than is furnished in the ration, 
the stored-up energy of the body fat 
or other tissues will be drawn on, with 
a consequent loss in body weight and 
energy. If such feeding practice is 
continued, the horse will be so weak- 
ened constitutionally that he will be 
unable to perform his work profitably 


1Mr. Bell resigned from the department Oct. 15, 1920. 
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and also will be especially susceptible 
to disease. 

Horses of the same type and weight 
may have different feed requirements, 
which makes it necessary to study the 
individuality of the animals. If the 
horse is not doing well on a ration, a 
slight change should be made. Any 
change, however, should be made 
gradually in order to avoid digestive 
disturbances. 


SELECTING A RATION 


As no feed or combination of feeds 
will meet conditions in all parts of the 
country, so no feed or mixture of feeds 
is suitable for all classes of horses. 
In choosing a ration for a horse, select 
the one that seems to meet best his 
requirements, whether for growth, 
maintenance, work, breeding, or fat- 
tening; estimate the amount of feed 
needed, and try out the ration. It 
may appear after a trial that too little 
is being fed or that the ration may be 
changed somewhat in the interest of 
either economy or efficiency. If a 
number of horses are kept, different 
rations may be tested on different ani- 
mals and the best one selected for 
general use. Individual feeding gives 
the best results. 


PREPARATION OF FEEDS 


The advisability of chopping, cut- 
ting, or chaffing hay for horse feeding 
depends largely on the cost of prepa- 
ration, the quality of the feed, and its 
price. Ordinarily, low-priced hay of 
good quality should not be prepared 
for feeding, but it may be economical 
to chop, cut, or chaff poor-quality hay, 
as it is eaten with less waste than the 
unprepared forage. 

Such roughages as corn stover and 
sorghum can generally be fed to horses 
most satisfactorily when shredded or 
cut. Preparation makes the feed much 
easier to handle in the stable and re- 
sults in a greater proportionate con- 
sumption of the roughage. 

The benefits derived from grinding 
or crushing oats and corn for horses 
depend on the cost of preparation, 
working conditions, and the condi- 
tion of the animals’ teeth. Through- 
out the Corn Belt corn is usually fed 
on the cob or in the shelled form, and 
it ordinarily does not pay to grind it 
for horses unless the animals’ teeth 
are in poor condition or if there is not 
time enough for proper mastication of 
the grain. All small, hard grains, such 
as rye, barley, rice, and wheat, should 
be crushed or rolled before feeding, 


| are fed 





to avoid digestive disturbances, since 
horses can not properly masticate 
those grains. 

Ordinarily it is not advisable to 
cook, steam, or soak feeds for horses, 
since those methods of preparation 
do not materially improve digestion, 
When, however, the small, hard graing 
ean not be rolled or crushed, it is a 
good plan to soak them. It is the 
accepted practice, moreover, of many 
horsemen to feed a warm mash occa- 
sionally as a tonic and to regulate the 


| bowels. 


BALANCING A RATION 


Feeding stuffs are broadly divided 
into two general classes, protein and 
carbohydrate. The protein feeds are 
rich in nitrogenous compounds which 
are used by the animal body in build- 
ing tissue, bone, hair, etc., and to pro- 
vide energy. The carbohydrate feeds 
are starchy in nature and are used by 
the animal body in the formation of 
fat and for energy and heat. 

To obtain the best results in feed- 
ing, the ration should be so balanced 
that it properly meets the needs of 
the animal in building tissue and in 
supplying energy for work. In order 
to do this, feeds containing the nutri- 
ents which supply the required pro- 
teins and energy are needed in certain 
proportions to meet the body require- 
ments. If feeds deficient in protein 
an excessive amount of car- 
bonaceous nutrients must be consumed 
in order that the system may obtain 
the required quantity of protein, and 
vice versa, and so a waste of feed 
will be the result. It is essential, 
therefore, that a balanced ration be 
fed, that is, one containing proteins 
and carbohydrates in such proportions 
that the requisite amounts of each will 
be utilized without waste. 

Feeds rich in protein are usually the 
most expensive. If more protein is 


| Supplied than is needed for nutrition, 


the cost of the feed is unnecessarily 
increased. It is more economical to 
supply the energy necessary to per- 
form work in the form of carbohy- 
drates than proteins. Thus for ma- 
ture horses at work and for main- 
taining idle horses the protein feed 
allowance may be limited to the 
amount necessary to build tissue, and 
a large proportion of carbohydrates 
may be fed. 


FEEDING HINTS 


The grain part of the ration for 
horses at work is usually divided into 
three equal feeds. If the horse does 
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not clean up grain in a reasonable 
length of time, the quantity should be 
reduced. About two-thirds of the 
daily hay allowance is given at night, 
with most of the remainder fed in the 
morning, leaving only a very small 
allowance for the noon feed. The 
quantity of roughage should be limited 
within the maximum allowance, so 
that all the edible forage will be 
cleaned up every day. When there is 
forage remaining from the night feed- 
ing, do not put in a fresh supply, but 
stir up that which is in the manger, 
so that the chaff goes to the bottom, 
leaving the good hay available. Some 
hay should be fed before the grain at 
night, for the appetite of the horse is 
not appeased by the grain when it is 
fed first, and it fills up on hay, fore- 
ing the grain on through the stomach 
too quickly, thereby decreasing the 
quantity assimilated. 

The method of feeding has a great 
deal to do with the utilization of the 
feed and the condition of the horse. 
It is important that the horse that 
bolts grain be made to eat slowly, 
which may be done by feeding the 
grain spread out in a large, flat box, 
by placing several smooth stones about 
3 inches in diameter in the feed box, 
or by mixing it with bran, cut hay, 
or similar feed. Some horses waste 
their hay by pulling it out and tramp- 
ling it under foot. This is sometimes 
caused by feeding two kinds of hay, 
one of which is especially palatable. 
In that case, the waste may be cor- 
rected by feeding the hay so that the 
horse can eat the more palatable first. 
The horse will then eat the other hay 
leisurely during the night. Another 
plan is to withhold the good hay until 
the other is eaten. 

Overfeeding, rather than underfeed- 
ing, is the common practice when 
horses are working irregularly. It 
should be remembered that the amount 
of feed should vary, not only between 
winter and summer but also from day 
to day. It is a waste of feed if the 
amount is not varied with the degree 
of work. 


FEEDING IDLE HORSES 


Maintaining the farm work horse in 
healthful condition during the winter 
is the first start in fitting it for spring 
work. The horse should not be so fed 
during the winter that it becomes fat 
and soft. Moreover it is bad manage- 
ment to let a horse lose weight during 
the winter and then try to bring it 
back to normal by heavy feeding just 
before the beginning of spring work. 





The liberal use of roughage, supple- 
mented with the right quantity and 
kind of other nutritious feed, will 
maintain a horse properly during the 
winter. Farm horses, except brood 
mares or growing stock, do well on a 
ration made up largely of the coarser 
hays, straw, or corn fodder. Corn- 
stalk fields, grain-stubble fields, or pas- 
tures which have not been too closely 
grazed during the summer are very de- 
sirable sources of a large part of the 
winter maintenance feed. The com- 
mon roughages, as the main part of 
the ration during this period, will sup- 
ply bulky feed enough to keep the 
horse thrifty without putting on su- 
perfluous fat. The drinking of a large 
quantity of pure water should be en- 
couraged to increase the utilization of 
these dry roughages. When necessary, 
a tank heater should be used to keep 
the drinking trough free from ice. 

It is advisable to supplement the 
coarser roughages with a legume, such 
as alfalfa, clover, vetch, soy-bean, or 
cowpea hay. These hays are very 
palatable and should be fed sparingly. 
They are rich in protein and mineral 
matter and supply the materials 
needed to replace those lost in the 
natural wear of the body. Being 
somewhat laxative in effect they also 
help to keep the digestive tract in 
good condition. They are especially 
valuable in connection with straw and 
similar feed. The use of these hays 
with the coarser roughages is economi- 
cal because a supplemental ration of 
grain is not ordinarily necessary. 

In some instances, especially when 
it is not possible to feed a legume hey, 
a small quantity of grain is necessary 
to maintain the horses in thrifty con- 
dition. Oats are preferred for use 
with coarser roughages, but corn and 
barley are often used in the winter 
ration, especially when they are cheap- 
er or when an increase in weight 
is desired. One or two bran mashes 
a week or a little linseed meal each 
day is recommended as an aid in keep- 
ing the system in good condition and 
in preventing impaction resulting from 
the use of large quantities of coarse 
roughage improperly supplemented. 

Pregnant mares require more atten- 
tion during the winter than the open 
mare or gelding. Leguminous feeds 
high in protein and ash are necessary 
in developing the fetus. Although the 
feeding of legume hay is usually of more 
importance than a supplemental grain 
feed, in most cases such feeds as oats, 
bran, and oil meal should be supplied, 
the proportions being largely controlled 

























































by the condition of the mare and the 
stage of development of the fetus. 


THE COMPUTATION OF RATIONS * 


The computation of rations is not 
difficult, and a little time spent on 
calculations enables the feeder to pro- 
vide, from available feeds, a ration 
which will approximately supply the 
requisite amounts of protein and car- 
bohydrates. Data on rations will af- 
ford valuable aid to the feeder, but 
he must observe results and modify 
his feeding accordingly. 

The rations given in this publication 
are based on the true protein and the 
net energy values of various feeding 
stuffs. The net energy value is the 
measure of the true value of the feed 
as a source of energy to the animal 
organism after deducting the losses 
in the unburned materials in the ex- 
creta and the energy expended in ex- 
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tracting the real fuel materials from 
the feed consumed. For example, 
while 100 pounds of corn meal contain 
about 187 therms of chemical energy, 
only about 85 therms remain, after 
the above-mentioned deductions have 
been made, to represent the actual 
value of the meal as a source of energy 
to the animal. 

The following table is adapted from 
a similar one published in Department 
Bulletin 459, and gives the true pro- 
tein and net energy values per 100 
pounds of feeding stuffs for rumi- 
nants. It may be regarded as express- 
ing with sufficient accuracy the relative 
value of feeding stuffs for horses, 
A column has been added designating 
the group in which some of the com- 
mon feeds are ordinarily classified, 
This is done in order to simplify the 
selection of feeds for compounding a 
ration. 


Classification, composition, and net energy values per 100 pounds of feeding 
stuffs for ruminants 


Kind of feed 





DRIED ROUGHAGE 


Hay and fodder from cereals 


SUITOR ND ence sehaciwenennae 
Corn (maize) fodder (ears included, medium dry) ------ 
Corn (maize) stover (ears removed, medium dry) - --- 
Kafir fodder, high in water_........---------...------ 


Kafir stover, high in water --- 
Millet, Hungarian ---.-...-.--- ‘ 
Timothy and clover mixed-_-._-..--..-------- . 





RN Se oe ae is een cas edaneaauaseue 


Orchard grass - 
Frairie hay_... 
MBO 600-55 woe 
Sorghum fodder, computed to 80 per cent dry matter 


Timothy, all analy Si id etree nt ae a coagkpuawababen at 


Hay and fodder from legumes 


UNA, fll MUAIYSOR....n. 5 s2< =n naa oa cnsnssensene 


Clover, alsike --._- 
Clover, crimson 
Clover, red, all analyses. 
Clover, sweet white__.........--- 
Cowpeas, ail analyses - 
PE PNB ew cpowarpeansene-encyee 


I en i ate edna dk oe acpgnsigneeeinainweg anime 


Buckwheat 































Composition 
oc i Net 
‘Jass | energy 
Dry | ey sti- vane 
matter | le true 
| protein 
| | 
| j 
| | 
} | | 
| Pounds | Pounds | Therms 
.---| Carbohydrate 91.5 | 3.5 40. 83 
eee Mee ecsckackt 81.7 | 2.3 43, 94 
<ahwacase (omens $1.0 | 1.6 | : 
oe 71.7 | 1.8 | 
72.7 | 1.0! 
85. 7 | 3.9 | 
87.8 | 3.6 | 
net 88. 0 | 3.9 
88. 4 | 3.3 
93. 5 | 2.9 | 
90. 2 3.9 | 
80.0 1.5 | 
88.4 2.2 
He 91.4 7.1) 242 
87.7 5.3 34, 42 
89. 4 6.9} 36.21 
87.1 | 4.9 | 38. 68 
91.4 6.7 | 39. 98 
90.3 | 9.2 37. 59 
91.4 | 8.8 | 44. 03 
| 
eee 85.8 | .6 36. 61 
90. 1 3.2 | 4. 55 
88. 5 6) sof 
92.5 4] 23. 63 
92.9 .5| 17.50 
91.6 .3 | 7.22 








* For detailed iniormation, consult U, S. Department of Agriculture Bulletin 459, The 
Use of Energy Values in the Computation of Rations for Farm Animals. Out of print, 


but may be consulted in libraries. 
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Classification, composition, and net energy values per 100 pounds of feeding 
stuffs for ruminants—Continued 


: ~ } 
Composition | 


| ——| Net 
Ci 2e ‘lass See : ener 
Kind of feed a | Digesti- << 
matter | ble true 
protein 


FRESH GREEN ROUGHAGE 


Green cereals, etc. Pounds | Pounds | Therms 


Barley phigg Sone oa 23. ¢ 20 "08 

Bluegrass, Kentucky, before he ading.- aches | 23. § 2 "99 

Bluegr: ss, Kentucky, headed out____- Si ere Saath ee 36. 2 

Bluegrass, Kentucky, after bloom. --- ohare : 43.6 1.6 21.01 
1 


4d 


Buckwheat, Japanese 36. 6 | "78 

Cabbage - - -- ; Se 8. ¢ * 87 
C orn (maize) fodder, dent, all anal yses_ 23.1 | “8 60 
Corn (maize) fodder, flint, all analyses Sasi 20. ’ 3 53 
Corn (maize) fodder, sweet, roasting ears or later | 20. 3 | 3 38 
Corn (maize) fodder, sweet, ears removed ais : 21. 5 | 8} 6 
Millet, Hungarian. __- Se ae head ene : 27.6 | a1 94 
ut todder .....-=...... ‘ we : 26. 2.0 | 06 
Orchard grass - : | 29. 2 | 2 5. 81 
Rape Se ony : a ; 16.7 | a f 3. 07 
Rye fodder---- ye 21.3 | : 5, 99 
Sorgo fodder - - - - 24. ¢ : 5. 37 
Timothy, before bloom. 24.5 il 36 
Timothy, in bloom 32 “gf 89 
Timothy, in seed ‘ 
Wheat fodder 27. 


Green leguines } 


Alfalfa, before bloom 
Alfalfa, in bloom -- 
Alfalfa, after bloom_- 
Clover, alsike 

Clover, crimson 
Clover, red, all an: alyses. 
Clover, red, in bloom 
Clover, red, rowen 
Cowpeas..... 

Peas, Canada field - 

Soy beans, all analyses 
Vetch, hairy -- 


PRN Pee rrr 


SILAGE * 


Corn (maize), well-matured, recent analysis 

Corn (maize), immature ; 

Corn (maize), from field-cured stover 

Clover 

Cowpeas 

Soy beans es 

Sugar-beet pulp_- ee Z ’ 
ROOTS, TUBERS, AND FRUITS ! 

Apples. _. - eh 

Beets, common. 

Beets, sugar. 

Carrots - - 

Mangels 

Potatoes - _. 

Pumpkins, field 

Rutabagas - 

Turnips 


OOWN Pe 


GRAINS 


Cereal grains 
Barley i 90. 
Buckwheat _ - _- Birk ARS eae see 87. 
Corn (maize), dent a Sowa | Carbohydr: ate 89. £ 
Corn (maize), flint -____- nes wien aie | cigs clas cin 87. 
Corn (maize) and cob meal_______- iene ae | go..... 89. 6 


nis CEN EN ow oan cc Seen endnn eee _.do : 88, 
MOS oc a en Sn a Nd OM oe ee | Protein _-- 90. § 
Oatmeal - - - - betas 40aens boc 92. 
Rice, rough - ve IRIS E | Carbohydrate 90. 

) aot Saas ae ; 90. 6 
Sorghum grain Carbohydrate 87. ; 
Wheat, winter. | Protein.._-.- 89.1 | 
Wheat, spring. __- Secs 89.9 


1 These succulent feeds are not usually classed in the two great groups of feeds, as their use is supple- 
mentary to the principal ration. 


w 


59. 73 
85. 50 
84. 00 
75. 80 
85. 20 
67. 56 
86. 20 
77. 33 
93. 71 
89. 75 
91. 66 
91. 41 


rors & s31 tS © bo 


Ns 


&; 





| 
| 89. 94 
| 
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Classification, composition, and net energy values per 100 pounds of feeding 
stuffs for ruminants—Continued 












| 
Kind of feed Class 
GRAINS—continued 

Lequminous seeds 
Beans, navy Protein... .<.{ 
ESOS ES epee ee eee peceers. Cone G.c<. ont 
RUN eatin et Set anne aeewe ae ceeanssennecnaun He oeaatae none | 
SUN eer cous sodewise do. naa 

do 


Peanuts with hull____- 


Peanut kernel_.__.._._-_- ROE eed keke ewe cnn 
NN ee eee a cece auecabeausvaneen & 





Buttermilk 
Cow’s milk 
Skim milk—centrifugal___---_-_- = 
Skim milk—gravity 
Skim milk—dried -- 
er ee eh unainee deboeemudbenscs 


I ae presi acmaiaiornnoak ane 
Buckwheat hulls-..-- 
Buckwheat middlings 
Hominy feed.__------ 
I eh a knoe A 
ers EE NI on cp co nkausaeomeceawctons 
DS Onc a icanusebnieaveneesaus Seen abewahie 
cel et ston Gute aGaintnen @dacdlwimgae co . 
Rye bran - - - -- . 

NN ie dna peabidndine 
Wheat middlings, flour 
Wheat middlings, standard 













Oil extraction 


CN RRND, BOUT INE nc cncnssecdateriunsnnbcmesus 
Coconut meal, high in fat - -- ‘ 

Cottonseed hulls --- -- 
Cottonseed meal, choice_-_--- 





Linseed meal, new 0 ES a 
Linseed meal, old process - . - te 
Peanut cake from hulled nuts ------ 
Peanut cake, hulls included 
Soy-bean meal, fat extracted ----....-.-.-- 











Rn TW REA ORKO 5522.8 occ hhc unc o-caseccoe ence 
Starch manufacturing 

NINN ie SU ere ama nee eebb anes ep aabaa 

Gluten meal-.--..-..-.-- “ 

Starch feed, dry 

ln enc cocenetbabinnesonensabueensbis 


IN eS ee Uae uchenakcberkscbaorcsnswnon 
Molasses, cane or blackstrap - - -..----------------------- 

Molasses beet pulp-_---- Eeaeactusanck 
Sugar-beet pulp, dried ---....-----.-- 
Sugar-beet pulp, ensiled__-.--.------ : 
Sugar-beet pulp, wet...........-.-.---.-- hs awa eng 


a  uicl amd uintiewainnakawe 
Tankage: 
Over 60 per cent protein.........------------------- : 
55-60 per cent protein nied 
45-55 per cent protsin 
Below 45 per cent protein 







-| Protein. 
a SO Sos 












Protein 
sic Sea 
040... 





Protein. - - -- a 
| Carbohydrate. 
| Protein 
ic arbohydrate 
Protein 
| Carbohydrate_| 
Locate ase. 
TEX ENS: 
Protein --- -- 


| 





.| Carbohydrate 

| Protein - 

oda MLO 

Léa SD 

do. 

lade aw 
SAO Seo 

es 

oa ee 


Protein- 

a ae 
Carbohydr: ate. 

eS Bere 


Protein......--} 








Composition 


Dry 
matter 


Pounds 
86. 6 
88. 4 
90. 8 
89. 1 
93. 5 
94. 0 
90. 1 


90. 
90. 
95. 


93. 


Roan 


90. 4 
92. 3 
90. 
92 
92. 
90. 4 
90. § 
89. 
94. 
88. 
90. ( 


noo 


b 
Nor COoenwrv 


Sc 


wo 


91.3 
90. 
90. 
33. 


moO 








| Digesti- 


ble true 
protein 


Pounds 
16.4 
16.9 
16. 6 
17.2 


16.9 | 


22.2 


27.3 


11.9 
19. 
20. 
ll. 


w 
— “Ino bt 


oo 
, Pwo 
CO mo OOH 


13. 2 


ens 
Ot oe 


Nes 
coon 


18.3 
18. ( 


35. 
32. 
30 
28. 5 
41. 
19, 
37. 
29. 


sNNne eR 


68. 6 


enon 


Oe 
SP Pr ye 


—-oOu 











Net 
energy 
value 


Therms 
73, 29 
79. 46 
78, 72 
77. 62 
83. 15 
109. 
81. 


78, 33 
83. 17 
95. 77 
92. 49 


13. 32 
29. 01 
14.31 
15. 43 
103. 91 
10, 39 


90 


93. 55 
42. 57 
99. 6: 
88. 87 


93, 04 
83. 58 
72. 96 
54. 16 
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REQUIREMENTS FOR WORK 


Rations containing the following 
amounts of digestible protein and of 
net energy value may be used as a 
guide in computing daily rations for 
the 1,000-pound work horse under 
yarying conditions: 


7s ae | Digestible | Net energy 
Kind of work | protein value 


Pounds 
1. 


Therms 
¥. 80 
12. 40 
16. 00 


For light work 
For medium work -.- 
For heavy work 


(Dry matter: For the 1,000-pound 
horse, from 16 to 25 pounds is a fair 
average, depending on the amount of 
work performed. ) 


METHOD OF COMPUTING RATIONS 


Following is an example in comput- 
ing a ration that will meet approxi- 
mately the needs of a _ 1,000-pound 
horse or mule at medium work: 

From the table above we know the 
requirement to be 1.4 pounds digesti- 
ble protein and 12.4 therms of energy. 
A reasonable estimate for grain is 
that about 1:0 pounds per 100 pounds 
live weight is required, which would 
make a total of 11 pounds of grain 
daily for a 1,000-pound horse. A rea- 
sonable estimate for the amount of 
roughage is 14% pounds per 100 pounds 
live weight, which makes the require- 
ment about 12 pounds of hay daily. 

The next step is to list the available 
feeds; in this case let us assume that 
shelled corn, oats, alfalfa, and timothy 
hay are available. 

From the list of analyses in the first 
table we know the composition of each 
of these feeds. The desired object is 
to combine the feeds so that the total 
nutrients will be 1.4 pounds digestible 
protein and 12.4 therms of energy. 
The estimated amounts of grain and 
roughage are merely guides. 

We first make a rough estimate of 
the amount of each feed necessary ; 
then calculate the actual nutriment in 
the estimated amounts; and, lastly, 
make reductions, additions, or substi- 
tutions to the ration so that the total 
amount of nutrients will be very near 
14 pounds of protein and 12.4 therms 
of energy. 

For a trial ration let us take 7 
pounds of oats and 4 pounds of corn 
for concentrates and 6 pounds each of 
alfalfa hay and timothy hay for 


219614°—40——2 


| pounds. 





roughages. According to the analyses, 
160 pounds of oats have 8.7 pounds of 
true protein and 67.56 therms of en- 
ergy. In our trial ration we are using 
7 pounds of oats, which is yy of 100 
Multiplying 8.7 and 67.56 by 
és, We find that in 7 pounds of oats 
there are 0.609 of a pound of protein 
and 4.7292 therms of energy. By sim- 
ilar use of the table we can determine 
the nutrients in the other feeds used 
in the estimated ration as follows: 


Trial ration for 1,000-pound horse or 
mule at medium work 
True 


protein Energy 


Ration 


Pounds | Therms 
0. 609 | 4. 7292 
- 280 | 3. 4200 
- 426 | 2. 0538 
- 132 | 2. 5812 


1. 447 12. 7842 


7 pounds oats____._. 

4 pounds corn 

6 pounds alfalfa hay 

6 pounds timothy hay 


PR sadasaedseknns 


Theoretical requirement-_. 1.4 


Thecomputed ration is satisfactory in 
filling the theoretical requirements and 
has a slight margin of surplus. This is 
close enough for practical purposes. 

If, in computing the nutrients in an 
estimated ration, the amount of pro- 
tein is found to be low and _ the 
amount of net energy is high, there 
should be substituted a feed compara- 
tively high in protein and low in en- 
ergy; thus alfalfa hay sometimes may 
be substituted for timothy, or wheat 
bran may replace part of the corn in 
a ration. 

It is not Satisfactory to depend 
wholly upon grains and other con- 
centrated feeds for furnishing nutri- 
ents to horses; neither will it do to 
provide only roughage. The horse has 
a relatively small stomach and can 
not take care of great quantities of 
course, nonnutritious feed, but there 
must be sufficient bulk to the ration 
to make normal the process of diges- 
tion. 30th concentrates and rough- 
ugeS are necessary. 


FEED FOR LIGHT HORSES 


In horses of the light breeds that 
are used for pleasure or racing, the 
qualities desired are spirit, action, and 
endurance, and large, paunchy stom- 
achs are objectionable. Such horses 
require proportionately more grain 
and less hay than horses doing slow 
or heavy work. Oats easily rank first 
among the feeds for light horses; they 
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may be supplemented with crushed or 
soaked barley and bran. Corn is too 
fattening to constitute the bulk of the 
concentrates for light horses; it may 
be used, however, if supplemented with 
linseed meal or bran. A mixture of 
one of the legume hays, as alfalfa or 
clover, fed with timothy or other hay, 
will furnish the roughage. A larger 
quantity of hay should be allowed for 
horses less actively employed and 
should be fed mostly at night. One 
pound of hay and 1 to 14% pounds of 
grain per 100 pounds live weight will 
be sufficient for such light horses at 
moderate work. 


FEEDING WORK HORSES 


The quantity of feed for the work 
horse depends on the amount of work 
done and on the speed at which it is 
performed; a horse requires consid- 
erably more feed when working at 
the trot than at the walk. As before 
stated, it is a good rule to allow 11 
pounds of grain and 14% pounds of 
hay per 100 pounds live weight for 
horses at moderate work. At this rate 
a 1,200-pound horse would require 13 
pounds of grain and about 1414 pounds 
of hay per day. If the work is se- 
vere, the quantity of grain should be 
increased. The horse at very hard 
work requires 14% to 1% pounds of 
grain per 100 pounds live weight; the 
hay fed, however, should not be over 
144 pounds per 100 pounds live weight. 
On idle days during the work season 
the grain ration should be reduced ap- 
proximately one-half. The exact quan- 
tity to feed at any time will depend 
largely on the individuality of each 
horse. 


PRINCIPAL FEEDS FOR HORSES 


In connection with rations for horses 
a brief discussion of the merits of the 
more common feeds will assist in the 
choice of a ration. The nutrients con- 
tained in each feed may be ascer- 
tuined by consulting the table of 
analyses. It is the special purpose of 
the following review to judge the 
feeds from the standpoint of the horse 
feeder. 

For convenience the feeds will be 
classified as concentrates, roughages, 
succulent feeds, and condiments. 


CONCENTRATES 
Oats—This grain ranks as one of the 


very best for horses. The kernel is 
incased in a hull which, although it 
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has no great nutritive value, greatly 
improves the physical character of 
the feed by adding bulk. Oats prob- 
ably come nearer to filling the require 
ments of a concentrate for horses than 
any other grain. Compared with corn, 
oats have more protein and less ear- 
bohydrates. Oats are readily avail- 
able in almost every part of the coun- 
try and may be fed either whole or 
ground. They should be rolled or 
ground for very young animals. 

Some horses eat oats too rapidly, 
With such ravenous feeders, to pre- 
vent the danger of choking, it is ad- 
visable to place a little chopped clover 
hay or some whole corncobs in the 
feed box with the oats. The use of 
wheat bran with oats also lessens the 
tendency toward choking. Outs may 
form the entire grain ration for horses, 
The substitution of 2- or 3 pounds of 
wheat bran improves the daily ration 
provided it does not produce a too 
laxative effect. 

Corn.—In many sections corn is given 
preference over oats as a horse feed, 
as it is generally grown on the aver- 
age farm or may be obtained easily. 
Corn may be fed on the cob, shelled, 
or ground. It is especially rich in 
carbohydrates; more energy is derived 
from a pound of corn than from a 
pound of any other suitable grain. 
It is considered as an economical part 
of a ration. Since this grain is some- 
what low in protein, it is well to pro- 
vide leguminous hay for the animals 
that are fed corn, The combination 
of alfalfa hay and corn is receiving 
much favor when fed to horses. In 
the absence of legumes, a little oil 
meal or some other protein concen- 
trate may be included in the ration. 
Corn is fattening, heat producing, and 
is greatly relished by horses. 

It is sometimes claimed that horses 
which are fed corn are more subject 
to colic than those fed oats and other 
grains. Little difficulty in this line, 
however, is experienced in the Corn 
Belt, where it is fed constantly. 
Horses that have not been accustomed 
to eating corn should not be changed 
to it suddenly; in fact, all changes in 
the horse ration should be made grad- 
ually. Corn is suited to form the 
major part of the grain ration for 
horses if a nitrogenous (protein) 
roughage is fed in combination with it. 

Corn-and-cob meal.— Although the com- 
monest practice in feeding corn to 
horses is to use ear or shelled corn, in 
occasional instances this grain is fed 
in the form of corn-and-cob meal. 
This form is especially suitable for 
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animals which do not have the neces- | 
sary time to chew thoroughly the ear 
or shelled corn or in case a horse’s age 
or the condition of the teeth makes the 
feeding of whole grain impracticable. 
Corn-and-cob meal is of about the same 
feeding value, pound for pound, as 
shelled corn, but certain precautions 
must be taken in feeding it. When 
stored for a time it has a tendency to 
generate heat, with the consequent 
formation of mold. It is therefore 
best to grind the grain only as needed. 

Wheat—Under ordinary conditions 
wheat is relatively too high in price 
to permit its economical use in the 
horse ration. If conditions permit, 
however, Wheat may be satisfactorily 
used for horses provided it is crushed 
or rolled and fed in moderate quanti- 
ties. Crushing or rolling is necessary 
because horses can not efficiently chew 
the whole, hard grains, and a limita- 
tion of the amount fed is essential to 
prevent digestive disturbances, Com- 
pared with corn, wheat carries slightly 
more carbohydrates, more crude pro- 
tein, but less fat. The most satisfac- 
tory feeding results will be obtained 
when wheat is fed in conjunction with 
a bulky concentrate and when the 
roughage is of protein nature, rich in 
mineral matter, as alfalfa. 

Wheat bran.—This is a favorite feed 
among horsemen because it is espe- 
cially palatable and safe. A by-prod- 
uct of milling, bran is usually some- 
What expensive and is not always 
readily available. Wheat bran is quite 
laxative, and for this reason it is es- 
pecially valuable for pregnant mares, 
idle horses, and colts. With horses 
doing irregular work, the movement 
of the bowels may be regulated by in- 
creasing or decreasing the allowance 
of bran. Because this feed is light 
and soft in character it makes a good 
mixture with other feeds, often mak- 
ing them more suitable for feeding. 
Wheat bran is very nutritious; it is | 
higher in protein than either oats or 
corn, However, it is not suited to 
form the entire concentrate ration for 
horses because it is too bulky and is 
somewhat deficient in lime. 

Barley.—Barley is used as a principal 
grain for horses in many parts of the 
West. Except in physical character 
it is well suited to the horse ration. | 
This grain should be rolled before be- 
ing fed. If finely ground it will form | 
a pasty mass with the saliva of the 
mouth. Barley is a little higher in 
total nutrients than oats, but is not so | 
Widely used nor so generally popular | 
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a feed among horsemen. Rolled bar- 
ley is suitable to form the major part 
of the grain ration for horses. 
Rye—This may be used as a horse 
feed in combination with other grains. 
In some regions it is an economical 
feed. It is even higher in _ total 
nutrients than oats. The grain is 
small and hard and should be rolled 
or ground. Many horses will refuse 
whole rye when fed alone, and an 
abrupt change to rye feeding is liable 
to produce colic. Most of the charges 
against rye may be traced to the feed- 
ing of moldy or otherwise damaged 
grain. It is probably better to limit 
the amount of rye to one-third of the 
grain ration. It may be mixed with 
ground corn, bran, oats, or other 
grains. Rye is not generally consid- 
ered desirable to form a major part of 
the grain ration for horses, as it is 


HORSES 


not palatable when fed alone and is 
liable to cause digestive disturbances. 


Buckwheat—This grain is not very 
commonly used as a horse feed, al- 
though it is only a little below the 
more common cereals in total digesti- 
ble nutrients. It has a characteristic, 
hard, black hull which has practically 
no value as a feed. Unadulterated 
buckwheat middlings are not easily 
obtained. They are made from that 
part of the kernel just beneath the 
woody hull and are very rich in 
protein. The common practice is to 
mix the middlings with the woody 
hulls and sell it as buckwheat feed or 
buckwheat bran. This product has a 
lower feeding value than wheat bran. 
If the proportion of hulls is not too 
large, buckwheat bran may be well 
used in the horse ration. Buckwheat 
should be limited to one-third the 
grain ration. 

Rice.—Rice is considered economical 
for horse feed in some of the Southern 
States, the less valuable kind of rough 
rice being used. This grain is small 
and extremely hard; it should be 
ground or rolled before use in the 
horse ration. ‘It is better to limit 
rough rice to one-third of the grain al- 
lowance. Rice may be used in connec- 
tion with corn, blackstrap molasses, 
and a very limited allowance of some 
protein concentrate, such as cotton- 
seed meal, soy-bean meal, or linseed 
meal, 

Soy beans, cowpeas, velvet beans, horse 
beans, field peas——All these are similar 
seeds of leguminous plants, and are 
suitable for use in limited amounts in 
the horse ration. Since all are hard 
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Their proper use in a ration for horses 
is as a somewhat concentrated protein 
feed to be combined with feeds high in 
-arbohydrates, such as molasses and 
corn. Digestive troubles are very 
liable to occur if one or more of these 
feeds exceed one-third of the con- 
centrate ration. Used with care they 
have a very valuable place in horse 
feeding. 


Coconut meal.—A by-product from the 


coconut oil, coconut 
meal is considered a safe but rather 
unpalatable feed for horses. It is a 
little higher in nutrients than wheat 
bran, but has the disadvantage of be- 
coming rancid after standing a few 
weeks. To the extent of one-fourth of 


manufacture of 


the grain ration it may replace oats | 


seeds, they should always be ground. | 
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where economy justifies the measure. | 


Coconut meal is not a very 

protein concentrate. 
Peanuts.—In the form of peanut meal 

this feed is often given to horses. 


Shelled peanuts are liable to become 


rancid if stored for any length of 
time. The commercial form of pea- 


nut meal is the ground hull and kernel 
combined. 


heavy 


It is a comparatively safe | 


feed for horses, but is so rich in pro- | 


tein that the allowance should be 
limited. When it is used, animals 
should be started on this feed grad- 
ually and it should be fed in connec- 
tion with corn or some other carbon- 
aceous feed. 

Linseed meal.—This feed is the ground 
cake resulting after the oil has been 
extracted from flaxseed. It is very 
high in protein, has laxative proper- 
ties, but is not suited to form the bulk 
of the grain ration. Linseed meal is 
quite unpalatable, but is valuable, 
however, for combining with corn and 
other carbonaceous feeds, being a 
heavy protein concentrate. It is most 
successfully fed with ground feeds or 
in a mixture containing molasses, for 
if fed in combination with feeds from 
which it can be separated readily, 
horses will eat the palatable grains 
and refuse the meal. Some feeders 
use linseed meal as a conditioner, giv- 
ing a small amount (about one-half 


pound) three times a week to keep | 
The | 


the bowels in free condition. 
more favorable results in the use of 
linseed meal are obtained when the 
quantity used is limited to 1 pound or 
less per day for each animal. 

Shorts (wheat middlings).—This is not 
extensively used as a horse feed be- 
cause it is usually high in price and 















its heavy nature and high protein con. 
tent make it unsuitable to form the 
major part of the ration. It is pala- 


| table, however, and may be used to 


supplement a horse ration that is low 
in protein. The quantity should be 
limited to one-fourth of the concen- 
trate allowance. 

Cottonseed meal.—The resulting ground 
cake after the oil has been extracted 
from the cottonseed is a heavy protein 
coneentrate which, unlike linseed 
meal, is not laxative in character, 
This feed has met with considerable 
disfavor among horse feeders, as it is 
believed to have a tendency to produce 
digestive disorders. There is no doubt 
some foundation for this belief, but 
it has been found that the harmful 
results have usually followed either 
the use of a poor quality of meal or 
the feeding of too much. Cottonseed 
meal may be fed to horses in limited 
quantities if due care is exercised in 
obtaining bright, choice meal and if 
the animals are put on the diet grad- 
ually. Its proper use is as a supple. 
ment to a carbonaceous concentrate, 
such as corn. Favorable results have 


been obtained in some parts of the 
South in the feeding of cottonseed 
meal in connection with blackstrap 


molasses and grain. Since the meal is 
not palatable, it should be well incor- 
porated with other feeds. While cot- 
tonseed meal has been fed in large 
quantities in isolated cases, the best re- 
sults may be obtained by limiting the 
amount to 1 pound daily per 1,000 
pounds live weight, and giving special 
attention to the horses being fed.° 

Alfalfa meal.—Chopped alfalfa is often 
desirable to improve the _ physical 
character of a ration, but feeding al- 
falfa as a meal is not to be generally 
recommended. Alfalfa is a very val- 
uable horse feed but is properly classed 
among the roughages, even though it 
is higher in nutrients than some of 
the concentrates. Finely ground al- 
falfa is dusty and must be dampened 
before it can be fed with satisfaction. 
There is no advantage which justifies 
the additional cost of grinding, except 
for horses with bad teeth or weak 
digestive organs. 

Millet, kafir, and milo seeds.—These are 
very small, hard grains which must 
be ground before they are suitable for 
the horse ration. They compare favor- 
ably with oats in regard to total 
nutrients, and any of them, when 
ground or rolled, may be used in com- 
bination with other grains, but it is 


® For further information, refer to U. S. Department of Agriculture Bulletin 929, Cot- 


tonseed Meal for Horses, 





Out of print, but may be consulted in libraries. 
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well to limit the amount used to one- 
third the total concentrate allowance. 
The sorghum grains are high in car- 
pohydrates and tend to cause consti- 
pation when fed _ heavily. These 
grains, therefore, should be fed in con- 
junction with a laxative protein feed, 
such as wheat bran, to counteract this 
tendency. 

Dried brewers’ or distillers’ grains.— 
These grains, which are by-products of 
fermentation industries, are rather 
heavy protein concentrates and suit- 
able for balancing carbonaceous ra- 
tions or for incorporation with chopped 
mixtures, but are not suitable for use 
as the major part of the grain ration. 
They are not palatable and should be 
limited in amount to about one-fourth 
the total allowance of concentrates. 
Some feeders claim that these feeds 
have a tendency to cause constipation. 

Gluten meal.—A by-product of starch 
manufacture, it is high in protein and 
fairly high in carbohydrates. It is 
classed as a protein concentrate, and 
should be limited to about one-fourth 
the total grain allowance. It is not 
very palatable, but sometimes is val- 
uable for use in chopped mixtures. 

Gluten feed—This is also a protein 
concentrate but is somewhat less nu- 
tritious than gluten meal. Gluten feed 
is made by mixing corn bran with 
gluten meal, and is not very palatable. 
The proper use of gluten feed is for 
balancing more carbonaceous rations, 
and it should be limited in amount to 
one-third of the grain ration. Like 
gluten meal, it may well be used with 
other grains in a chopped mixture and 
fed with molasses. 

Dried beet pulp—A by-product of 
sugar manufacture, this pulp is un- 
palatable, but by mixing with molasses 
or other well-liked feeds, it may be in- 
cluded in the ration. It is very low 
in protein. Dried beet pulp is a safe 
feed, but it is not desirable to use it 
in excess of about 5 pounds in the 
daily ration, and it should be fed in 
connection with some feed that is 
relatively high in protein. 

Cane molasses (blackstrap molasses).— 
The use of this feed is quite popular 
in cane-growing sections. It is high 
in carbohydrates and should be fed 
in connection with feeds relatively 
high in protein. Molasses is especially 
palatable and is well suited for com- 
bination with chopped mixtures con- 
taining nutritious but unpalatable 
feeds. It is usually desirable to dilute 
it with two parts of water before feed- 
ing over grain or roughage. The 
amount of molasses in the ration 
should be limited. Usually about 5 
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pounds daily is a very reasonable al- 
lowance, although some feeders use 
considerably more than that amount. 
Cane molasses is neither laxative nor 
binding in effect. Molasses is not 
usually an economical feed except in 
sugar-producing regions. However, it 
is often desirable to use a_ small 
amount, such as a quart (3 pounds) a 
day, aS an appetizer. 

Beet molasses.—As a horse feed, beet 
molasses is not so satisfactory as cane 
molasses. The presence of certain 
constituents stimulates the action of 
the kidneys and bowels of the animals 
fed. Because of this action it is not 
desirable to exceed 5 pounds of beet 
molasses in the daily ration. Like 
cane molasses, it is a carbohydrate 
concentrate, very palatable and suit- 
able for feeding as part of a concen- 
trate ration that also includes a pro- 
tein feed. 

Milk——Sometimes milk may be used 
with good results for feeding horses. 
Its particular advantage is in its use 
for colts and for horses that are out 
of condition. Milk may also be a 
valuable feed for horses doing very 
light work. It is palatable, easy to 
digest, and valuable for fattening. If 
cow’s milk is to be substituted for 
mare’s milk for young colts, there 
should be an addition of a little sugar 
and a little limewater. It is not de- 
sirable to feed a large quantity of milk 
to horses generally, but 3 or 4 gallons 
a day can well be allowed a horse not 
doing heavy work. Milk is a safe 
feed, and even in clabbered condition 
it is not harmful. 

Tankage and blood meal.—These by- 
products of slaughterhouses do not 
rank high as horse feeds. They are 
very high in protein, but are extremely 
unpalatable. They may be used, how- 
ever, in amounts not exceeding 1 
pound each day per animal in con- 
nection with some palatable carbonace- 
ous mixture. Tankage and blood meal 
are used principally for young stock 
and for building up animals in ex- 
tremely poor condition. 


ROUGHAGES 


Alfalfa hay.—This roughage is receiv- 
ing very great favor as a horse feed. 
It contains nearly as much nutriment, 
pound for pound, as wheat bran. It 
is very high in protein and minerals; 
henee it is especially valuable for 
young stock. Alfalfa is somewhat 
laxative in effect. Because of this and 
its high protein content, it is well to 
limit: the amount to one-half or two- 
thirds the roughage allowance. Tim- 







































































othy hay may be used to make up the 
rest of the roughage supply. Alfalfa 
is especially suited for use with a 
grain ration that is low in protein. 
Corn as the grain, and alfalfa as the 
roughage, equal weights of each, very 
nearly make a balanced ration. In 
considering a roughage for horses, it 
is desirable to furnish one that is 
relatively high in nutriment, since the 
horse has a comparatively small stom- 
ach and is unsuited to take care of 
great quantities of nonnutritious ma- 
terial. Alfalfa meets this requirement. 
Because of its soft stems this rough- 
age is often used in chopped mixtures. 

Timothy hay.—This hay is highly rec- 
ommended for horses. Notwithstand- 
ing the fact that it is not very high 
in nutrients, there is probably no other 
one form of roughage that is better 
suited for the horse ration. It is low 
in protein and is suitable for combina- 
tion with alfalfa, clover, or some other 
legume. If timothy is fed as the only 
form of roughage, the concentrate al- 
lowance should be relatively high in 
protein. Because of its sharp, brittle 
stems it is not well suited for use in 
chopped mixtures. It is readily avail- 
able in most sections of the country. 
Timothy hay and oats have long been 
regarded as the standard horse feeds, 
but the combination can be improved 
by including some feed that is rela- 
tively high in protein. 

Clover hay.—This is a good feed for 
horses. The usual criticism of this 
hay is that it is often dusty. Dampen- 
ing at the time of feeding will aid 
somewhat, but proper care in the cur- 
ing of the hay is the best means of 
preventing dust. Bright clover hay 
that is free from dust is almost as 
valuable as alfalfa. It is more palata- 
ble than timothy, and a mixture of 
clover and timothy is to be preferred 
tc timothy alone as a roughage for 
horses. Clover is a legume, high in 
protein, somewhat laxative in effect, 
is an excellent feed for colts, and is 
suited for use in connection with a 
grain ration that is rather low in pro- 
tein. Where only one kind of hay is 
fed, a smaller quantity is required of 
clover than of timothy. Various kinds 
of clovers are used for hay in differ- 
ent parts of the country. Common red 
clover is most widely used. Mammoth 
or Big English clover is acceptable, 
but is somewhat coarse. The very 
coarse, large varieties, such as sweet 
clover, are usually too woody to be very 
desirable. Alsike is very good, but 
the yield of this crop is usually not 
large enough to encourage its growth 
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in most localities. If hay from crim. 
son clover is to be used us a horse 
feed, the crop should be cut before the 
blossoms are ripe, as the hairy growth 
on the head of the plant becomes wiry 
and indigestible and forms masses 
similar to hair balls, in the digestive 
tract, which often result in serious 
cases of impaction. Bur clover of the 
South may be used as a hay for 
horses, but its use is not common. 

Corn stover—Corn fodder from which 
the grain has been removed is a com- 
mon feed for horses. The objections 
to it are that it is usually so care. 
lessly handled that most of the nour. 
ishment is lost, and that the feed is 
allowed to become partly spoiled. It 
is also unhandy to feed unless some 
special preparation is given, and there 
is usually considerable waste con- 
nected with feeding it. However, 
corn stover that is bright and clean 
and which retains its leaves is very 
palatable, desirable, and safe for 
horses, and is suitable for use as the 
sole roughage during the fall and 
early winter. It is low in protein and 
should be fed in combination with a 
concentrate ration which will! offset 
the deficiency. Cutting or shredding 
is usually advisable if it is to be fed 
in the stable. 

Oat hay.—Hays from oats and similar 
cereals are commonly fed to_ horses, 
These crops should be cut before ma- 
turity if they are to be used as for- 
age. They are palatable and nourish- 
ing, and care should be taken that the 
amount is limited. On account of the 
grain, the allowance should be about 
one-third less than would be fed in 
the case of the more common rough- 
ages. Very little concentrated feed 
is needed with oat hay, but it is de 
sirable to include a feed relatively 
high in protein. Cereal hay may be 
fed as half the roughage allowance in 
connection with a legume hay. With 
such a combination only about half 
the usual grain ration is necessary. 

Cewpeas, soy beans, velvet beans, and field 
peas.—These may be used as hay for 
horses. All are legumes, high in pro- 
tein, and suitable for use in connec- 
tion with concentrates that are high 
in carbohydrates, such as corn o 
molasses. The peas and beans are 
slightly laxative in effect. It is well 
to limit these feeds to one-half 
the roughage allowance; timothy or 
prairie hay may well be used to form 
the other half. The amount of grain 
in the pods should be taken into cor 
sideration, and the ration of concen- 
trates should be reduced accordingly. 
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Field-pea vines that have been care- 
fully cured after the peas have been 
threshed out are fairly acceptable as 
horse forage. A full grain ration and 
a little hay should be fed with them. 
Unthreshed cowpeas, soy beans, velvet 
beans, and field peas are safe and 
fairly palatable feeds, but are too con- 
eentrated to form the complete rough- 
age allowance. 

Millet, or Hungarian hay.—This is suit- 
able for use in the horse ration, pro- 
vided the crop has been cut before it 
is too mature and that an excessive 
quantity is not fed. The small, hard 
seeds of mature millet are objection- 
able, as harmful action on the kidneys 
is claimed when an excess of these is 
fed. This hay is carbonaceous in char- 
acter and should be fed in connection 
with a legume hay, or the concentrate 
allowance should contain feeds a little 
high in protein. Bright millet hay of 
fine growth is quite satisfactory as a 
horse feed when limited to half the 
roughage allowance. 

Prairie hay—This hay is satisfactory 
for use as a horse feed and is com- 
monly used in the West. It is slightly 
lower in nutrients than timothy hay, is 
carbonaceous, and should be fed in 
combination with a legume hay. It is 
a safe feed, fairly palatable, and may 
form the total roughage allowance if 
the concentrate ration is sufficiently 
high in protein. 

Orchard-grass hay—Orchard grass 
makes a suitable hay for horses only 
when it is cut before maturity. It 
compares very favorably with timothy, 
and its palatability is not criticized in 
hay that is not too mature when cut. 
It is carbonaceous, and when used 
either the concentrates should be high 
in protein or a legume hay should 
form part of the roughage allowance. 
It is a safe feed for horses. 

Johnson-grass hay.—In certain sections 
of the South, particularly throughout 
the Cotton Belt States, Johnson grass 
grows luxuriantly, often producing 
three cuttings of good hay a year and 
forming excellent pasturage. In this 
district this grass may be utilized to 
advantage as forage for horses. John- 
son grass is a carbonaceous roughage 
which has a feeding value equivalent 
to timothy, is slightly laxative in char- 
acter, and is eaten with relish by 
horses. The principal drawback to 
feeding Johnson-grass hay in those 
sections where clean cultivation of 
other crops is practiced lies in the fact 
that such feeding distributes the seeds 
of the plant and makes the confine- 
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ment of its growth to a limited area 
very difficult. 

Brome grass.—This grass is of carbo- 
naceous character and is common in 
the North and West. The hay is 
palatable and safe for horses. It is 
a little low in protein, and the grain 
ration that is fed with it should in- 
clude a protein concentrate. 

Straw.—Straw from various cereals 
such as oats, barley, wheat, rye, and 
rice, is often used as a feed for 
horses. It is bulky, nonnutritious, and 
is not especially suitable, since the 
horse has a comparatively small 
stomach and its digestive anatomy is 
in no way suited to handle a large 
amount of bulky feed. So very little 
nourishment is derived from straw 
that it is not considered a suitable 
feed for animals doing hard work. 
Straw is carbonaceous, and its prin- 
cipal use is for idle horses. Some 
laxative feed should be fed in con- 
nection with it. Because of economy, 
it is often desirable to feed some 
straw, and in this case the concen- 
trate allowance should be high in pro- 
tein. A little straw may be included 
in a ration in which the principal 
roughage is alfalfa, clover, or some 
other legume. Oat straw is prefer- 
able; barley straw and wheat straw 
are good; straw from buckwheat or 
rye is not desirable; straw from rice 
is sometimes fed with good results 
when the remainder of the ration is 
high in protein. The economy of feed- 
ing straw is a factor which can not 
be disregarded, but the practice should 
not be carried to the extreme, and 
care should be taken to supply suffi- 
cient protein through the concentrate 
ration. 

Vetch.—This legume is not very ecom- 
monly used as a horse feed. The plant 
is rich in nutrients, is suitable to form 
about half of the roughage allowance 
in a ration that is lacking in protein, 
and is fairly palatable. A combina- 
tion that is meeting with favor is 
vetch and oat hay. 

Sudan grass.—This plant makes a suit- 
able hay for horses and is fairly 
palatable. As a carbonaceous feed the 
hay is suitable for use as part of the 
roughage allowance in combination 
with a legume hay. Its principal use 
is in the South. 

Bermuda grass.—Hay from this plant 
is sometimes used in the South. It 
is a carbonaceous feed, suitable for use 
in connection with legume hay for 
the roughage allowance. If fed alone 





the concentrate allowance should be 
high in protein. 

Sorghum.—Fodder from sorghum may 
be used as dry forage for horses but 
does not keep for a great length of 
time. It is especially high in carbo- 
hydrates, is palatable and suitable for 
use in connection with feeds which are 
high in protein. 

Pumpkins—As a succulent feed for 
horses, pumpkins have a fair value, 
their feeding value being about two- 
fifths that of silage, and their main 
use for improving digestion. The 
seeds have a laxative effect. 1t is not 
advisable to feed pumpkins which have 
been frosted. They are not usually 
fed in great amount and should be 
limited to about 8 pounds daily. No 
other laxative feed should be included 
in the same ration, there should be 
a slight decrease in the amount of 
roughage, and provision should be 
made for feeds relatively high in nu- 
trients to balance the ration. 

Silage-—Silage should not be consid- 
ered as one of the principal roughages 
for horses. Its use is as a succulent, 
an appetizer, and tonic to be fed in 
limited quantities as a supplement to 
the regular ration, preferably for idle 
horses. When used, this feed must be 
introduced gradually into the ration. 
It is a very dangerous practice to feed 
moldy or frozen silage to horses. Corn 
silage is the only kind that has met 
with any degree of favor as a horse 
feed. It has a valuable place in the 
winter ration if fed with care. The 
amount should not exceed 10 pounds 
daily per animal. 





WATER 





There is a diversity of opinion 
among horsemen on the question of 
watering horses. Some feeders main- 
tain that horses should always be 
watered before feeding in order to 
prevent a flushing of the grain through 
the stomach into the small intestine. 
This system is not always practicable, 
however, aS some animals will refuse 
to drink before eating. The consensus 
of opinion on watering horses indicates 
that water may be given either before, 
during, or after meals without inju- 
rious effects. Thus, individual con- 
venience and attendant circumstances 
will largely determine the watering 
practice to be followed. In any prac- 
tice, however, it is well to adhere to 
the same plan, once a definite water- 
ing time has been adopted, for to 
change frequently from one system to 
another will affect the animal’s appe- 
tite. Regularity in watering methods 
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as well as feeding methods should be 
adhered to. 

The following factors should be con- 
sidered in watering horses: 

Horses which have been deprived of 
water for a long period or those which 
have undergone severe exertion should 
generally be watered before eating, 
It is dangerous, however, to allow an 
animal to drink heavily while very 
warm. If the horse is hot, give a 
moderate drink at this time, and water 
more freely when the animal is cool. 

It is not a good practice to water 
heavily just before putting horses to 
heavy work. 

Weather conditions, the nature of 
the work done, and the kind of feed 
consumed will determine the quantity 
of water required. In hot weather 
and when at hard work, horses con- 
sume more water than in cold weather 
or when inactive. Horses will drink 
more water when fed a_ protein-rich 
ration, such as alfalfa hay, than when 
on a carbonaceous diet. 

The average water consumption per 
individual horse is from 10 to 12 gal- 
lons daily. 

One of the times when a horse re- 
quires and appreciates a drink most 
is when it has finished its nightly al- 
lowance of roughage. Every horse 
should be allowed to drink at this time 
if possible. 

Horses at hard work in hot weather 
should be watered hourly. It is better 
to water frequently, in small quanti- 
ties, than to allow the animal to gorge 
itself at any one time. 

Watering at public troughs is to be 
avoided, as this is a common method 
of spreading disease. 









































SUCCULENT FEEDS 






Pasture.—Pasture is foremost among 
the succulent feeds for horses. It acts 
as a laxative and general tonic to the 
system, is an appetizer, and a valuable 
feed. Succulent feeds are watery and 
do not produce solid flesh. While 
pasture alone is sufficient to maintain 
idle horses, it is well to consider the 
relative feed value of the pasture crop 
and the general condition of the pas- 
ture. Usually it is advisable to feed 
a light grain ration relatively high in 
protein in connection with pasture, 
even when the horses are idle. Pas 
ture is very valuable in the manage 
ment of work teams; regularly allow- 
ing horses the freedom of pasture dur- 
ing the night and on idie days e?- 
haneces the health of the animals. 
There will be an increased tendency 
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toward sweating while at work but 
this is not of great importance when 
the benefits are considered. For work 
horses that are given pasture, other 
laxative feeds should be taken out of 
the ration. Timothy hay may be used 
as the roughage, and the concentrate 
allowances should include grains that 
are not laxative in character, thus 
making a properly balanced ration. A 
necessary precaution is to avoid a sud- 
den change to green feed; where a 
pasture crop is included in the ration 
for work horses, the pasturing should 
be continuous, not intermittent. 

Soiling crops.—Most of the forage 
crops previously mentioned under 
“Roughages” may be cut green and 
fed to horses. This practice is prob- 
ably most common with corn. Care 
should be taken, however, to prevent 
sudden changes to this type of green 
feed. There is also danger of the 


crop’s spoiling before being fed; there- | 


fore, the green feeds should be used 
only when fresh. The balancing in 
regard to nutrients should be the same 
for soiling crops as for pasture. The 
pasture system provides exercise and 
on this account is far preferable to 
soiling. 

Roots—Carrots, parsnips, rutabagas, 
and beets are succulent feeds used 
principally as an aid to digestion. 
Their use in the horse ration is not 
considered economical, as they are low 
in nutrients, being equivalent to only 
about one-fourth their weight in hay. 
Where roots are fed other laxative 
feeds should be omitted, the roughage 
supply should be decreased, and the 
grain ration should contain feeds high 
in nutrients. Chopping the roots is 
usually advisable. 

Potatoes.— Potatoes are relatively high 
in food value, are palatable, and are 
well suited for use as a horse feed 
where the cost is not prohibitive. It 
is safe to feed as high as 15 pounds a 
day to work horses. They are equiv- 
alent to about one-third their weight 
in hay. When potatoes are fed, a 
legume hay is a desirable supplement. 





If a carbonaceous hay is fed, the grain 
ration should contain feeds rich in 
protein. Potato sprouts are injurious 
to horses and should be removed. It 
is advisable to chop potatoes before 
feeding, as the danger from choking 
is thereby lessened. 

Fruits—When without stones, fruits 
may be used for feed and are much 
relished by horses. This addition to 
the ration is as an appetizer and relish 
rather than as a_ nutritious feed. 
Fruits are low in protein, and if 
used in considerable amount the main 
ration should be nitrogenous in char- 
acter. Ten pounds of fruits daily are 
not harmful. 


SALT 


Horses should be given salt at fre- 
quent, regular intervals, or, better, salt 
should be accessible at all times. 
When salt is given regularly, only 
enough to meet the body requirements 
will be consumed, while with irregu- 
lar use an abnormal appetite develops 
for it, which, in turn, is often followed 
by an excessive consumption and di- 
gestive troubles if unlimited access is 
allowed. An average of about three- 
quarters of an ounce daily should be 
allowed under normal conditions. 
Horses doing heavy work, however, or 
those on dry feed will consume more 
than this quantity. 

Aside from its value as a feeding 
requisite, salt is of benefit as an ap- 
petizer, for in many instances delicate 
eaters and shy drinkers will show an 
increased appetite when allowed free 
and regular access to it. 


STOCK FEEDS AND CONDIMENTS 


The stock and condimental feeds 
that are generally bought on the mar- 
ket, which are represented to be con- 
ditioners, tonics, and fatteners, have 
for their foundation simple, well- 
known drugs, and feeds. If a tonic 
or feed is desired, one of known com- 
position may be mixed at home with 
entirely satisfactory results. The fol- 
lowing formulas are suggested: 








2 pounds. 
1 pound. 
1 pound. 
2 ounces. 
25 pounds, 


ORI 8 8 ce 


Fenugreek 
Linseed meal 


Glauber salt 


1% pounds. 

1 pound. 

2 pounds. 
50 pounds. 


Fenugreek 
Gentian 
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A heaping tablespoonful of one of 
the foregoing mixtures fed with the 
grain three times a day is sufficient. 
When a tonic is needed it is ad- 
visable to investigate why it is needed. 
The horse should receive daily atten- 
tion regarding feed, water, salt, exer- 
cise, grooming, sanitation, and comfort- 
able quarters. Neglect of any of these 
factors is usually an underlying cause 
of the poor condition of an animal. 


SUGGESTED DAILY RATIONS 
The following daily rations have 
heen prepared with a view of suggest- 
ing combinations of feeds that will 
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suit conditions in various parts of the 
country, and from which the feeder 
may derive rations that will meet his 


local needs. Attention is invited to 
the fact that the rations suggested 


are for a horse weighing 1,000 pounds, 
and modification of these rations 
should be made for heavier or lighter 
horses. For example, in order to meet 
the requirements for a horse weighing 
1,250 pounds the rations suggested 
should be increased in accordance 
with the increase in weight, which in 
this case is 25 per cent. Roughly this 
would give the feed requirement for 
the heavier horse. 


Maintenance rations for 1,000-pound idle horse 


[Theoretical daily requirement, 0.60 pound of protein and 7.30 therms of energy] 








Rations Protein Boy 
Pounds “Therms 
5 pounds ear corn____-.----- | 0. 286 3. 420 
3 pounds alfalfa hay _..------- | . 213 . 0269 
9 pounds corn stover- - .._---- . 144 . 8458 
637 2927 
RT GIB oi inn ocncesnsne . 348 . 7024 
4 pounds clover hay. -.._------ 196 . 5472 
10 pounds oat straw . 08 481 
624 | 7. 7306 


iplusyecsent . 568 | 2. 7384 


8 pounds alfalfa 











8 pounds oat straw _ __._.----- . 064 | 2. 7848 
3 pounds cane molasses ------- . 000 1. 6614 

032 | 97. 1846 
5 pounds cowpea hay 460 | 1. 8795 
5 pounds silage (corn) _ - __-.-- . 030 . 7950 
10 pounds timothy hay -__--- . 220 | 4. 3020 

710 | 6.9765 


| 
| 
| 
| 


Rations Protein | Energy 
Pounds | Therms 
4 pounds rolled barley - 0. 332 3. 5976 





4 pounds alfalfa hay 5 . 284 1, 3692 








Daily rations for 


[Theoretical requirement, 





Rations Protein Energy 

Pounds Therms 

10 pounds ear corn___..-------| 0. 56 6. 840 
5 pounds alfalfa hay -.._.----- 355 1.711 
5 pounds timuwy hay._------ . 110 2.151 


1.025 | 10.702 


8 pounds oats___.....-------- 696 | 5. 4048 
4 pounds alfalfa hay ____-.---- . 284 1. 3692 
6 pounds timothy hay._...-- 1 32 2. 5812 





5 pounds theta (coarsely 





” ground) e 845 | 3. 9730 
5 pounds molasses . 000 | 2. 7690 


10 pounds oat straw _--.-.--.-- 


8 pounds rolled barley ; 
4 pounds alfalfa___.....- . . 3692 | 
5 pounds prairie hay 














1 The meal m may y be replaced by 1 pound of cowpeas. 


1,000-pound horse, 


| 
| 
| 
| 
j 
| 
i} 
| 
| 
| 
| 
| 
| 


7 pounds barley straw - .----- . 042 2. 5627 
. 658 | 7. 5295 
4 pounds alfalfa hay - . 284 1. 3692 
| 14poundscorn fodder withears . 322 | 6. 1516 
. 606 7. 5208 
| 2 pounds shelled corn___------ | . 140 1.710 
4 pounds oat hay -._-.-------- . 156 1. 290 
10 pounds orchard-grass hay - . 330 4. 493 
- 626 | 7. 493 
314 pounds shelled corn----- . 245 | 2. 9925 
3 pounds cowpea hay_------ . 276 1. 127 
10 pounds oat straw ____..--- [08 | 3.481 
601} 7.60 
very light work 
1 pound protein and 9.80 therms energy] 
Rations Protein | Energy 


Pou nds Therms 


5 pounds shelled corn_-_.--- 4. 275 
2 pounds cowpeas. - . 1. 5892 
16 pound cottonseed meal !_ . 4672 
5 pounds corn stover_- ._----- 1. S&L 
5 pounds sorghum fodder. ---- 1. 610 





7 pounds shelled corn 5 
1 pound cottonseed meal " 9346 
4 pounds cowpea hay_-------- 1. 5036 
6 pounds corn stover____------ 1 . 8072 








8 pounds shelled corn___.--.-- 560] 6. 0 
4 pouuds cowpea hay_-------- 368 1. 5036 
6 pounds corn stover -- ..----- 096 1. 8972 
1. 024 10. 2408 
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Daily rations for 1,000-pound horse at medium work 


['‘Theoretical requirement, 1.40 pounds protein and 12.40 therms energy] 


Rations Protein | Energy 


Rations Protein | Energy 


13 pounds ear corn 
6 pounds alfalfa MOG cucu 
7 pounds timothy hay 


12 pounds oats 
1 pound cow peas 


11 pounds timothy --.---.---- 


10 pounds rolled barley 
6 pounds alfalfa hay 
5 pounds prairie 


MV ove suinnse 





| 
Pounds Therms 
0. 728 | 8. 892 
. 426 2. 0538 
. 154 | 3.0114 
13. 9572 
~~ 8.1072 
. 169 . 7946 
. 242 4. 7322 
1,455 13. 6340 
. 83 
- 426 
. 165 


2. 054 


1. 421 13. 0688 





| 11 pounds shelled corn 


6 pounds cowpea hay_._-_- 
6 pounds corn stover 


5 pounds cowpea hay_ 

9 pounds corn stover 

10 pounds shelled corn 

4 pound cottonseed meal 


Pounds | 


Therms 
9. 405 
2. 2554 
1. 8972 


0. 770 | 


«004 | 


. 096 | 


1. 8795 

2. 8458 

8. 550 
. 4673 


-481 | 13.7426 


Daily rations for 1,000-pound horse at severe work 


[Theoretical requirement, 2 pounds protein and 16 therms energy] 


Rations 


12 pounds oats 

2 pounds bran 

8 pounds timothy hay. 
5 pounds clover hay 


12 pounds shelled corn 
1 pound soy beans (ground) 
12 pounds alfalfa zis 


4 pounds corn stover__....._- 


7 pounds peanuts(ground with | 


hull) oe eae 
7 pounds cane molasses. - 
7 pounds pea hay 
7 pounds timothy hay 


| Protein 


Energy 


Therms 

8. 1072 

1. 0600 

3. 4416 

1. 9340 

. 5428 
10.260 
. 8129 

4. 1076 


Pounds 
1,044 
. 216 
. 176 
. 245 
1. 681 
. 840 
. 273 
. 852 
. 084 

2.049 | 


3. 8766 
2. 6313 
3.0114 | 


15. 3398 





Rations 


10 pounds rolled barley 
2 pounds gluten meal. 
8 pounds alfalfa_- 

6 pounds prairie hay 


5 pounds cowpea hay 

9 pounds corn stover 

13 pounds shelled corn 

114 pounds cottonseed meal... 





Energy 


Therms 
8. 9940 
1. 6830 
2. 7384 
2. 4252 


15. 8406 


1. 8795 
2. 8458 
11. 115 
1.4019 


2.045 | 17. 2422 


| 
| 
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HE SELECTION of the most suitable ration for 

horses is governed largely by local conditions. 

Choose those feeds which meet the requirements 
of economy, nutrition, and convenience. 


Make slight changes in feeds occasionally. A 
horse appreciates a variety in his diet. 


Knowledge of individual requirements of horses 
is essential to obtain best results. Close observa- 
tion is probably a more vital factor in the feeding 
of horses than in the feeding of any other class of 
livestock. 


This bulletin explains the computation of rations 
for horses, suggests certain feed combinations 
which approximately meet the needs of horses 
under varying conditions, and reviews such factors 
of feeding as tend to make the horse more efficient. 


Issued December 1916 
Revised April 1926 and June 1927 
Slightly revised July 1941 


Washington, D. C. 
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By G. A. Bet, formerly senior animal husbandman, and J. O. WILLIAMS, 
associate animal husbandman, Animal Husbandry Division, Bureau of Animal 


Industry 
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STUDY OF RATIONS NECESSARY economy, nutrition, and convenience. 


The computation of rations is valu- 
able as a guide to the feeder in deter- 
mining suitable combinations which 
may be obtained from a large variety 
of feeds. It is useful, also, in deter- 
mining the requisite amounts of the 
various nutrients, so that each will be 
supplied without waste. Results in 
feeding a ration should be observed and 
the ration modified according to the 
specific needs of the animals. 

There is far more economy in sup- 
plying the required amounts of nutri- 
ents in the right proportions than in 
providing an excess of one and a 
deficiency of another. Proper atten- 
tion given to the matter of balancing 
horse rations will result in benefit to 
both the health and the working effi- 
ciency of the animals fed, which in 
turn will effect a material reduction 
in the annual feed bill. 


LOCAL INFLUENCES IMPORTANT 


No one feed or combination of feeds 
will meet conditions in all parts of 
the country. Generally speaking, com- 
binations of home-grown or locally 
raised crops constitute the most eco- 
nomical rations. Choose from the 
feeds available those which will most 
closely meet the requirements of 


1Mr. Bell resigned from the Department Oct. 15, 1920. 


Substitution may often be made in 
rations in such a manner that, while 
the efficiency remains unchanged, the 


cost is materially lowered. Selection 
of the most economical and suitable 
ration is governed largely by local 


conditions. 
CONDITIONS AFFECTING FEED REQUIRE- 
MENTS 


The kinds of feed used, the quantity 
required per animal, and the manner 
of feeding depend on the age, size, and 
condition of the horse, the amount, 
kind, and speed of the work done, and 
the individual fed. 

The horse at work usually requires 
more and richer feed than the idle one. 
To furnish energy for work, the feed 
allowance must be in excess of that 
needed for body maintenance. The 
amount of feed needed for maintenance 
is about two-thirds that required for a 
horse at moderate work. If the work 
done calls for more energy than is 
furnished in the ration, the stored-up 
energy of the body fat or other tissues 
will be drawn on, with a consequent 
loss in body weight and _ energy. 
Moreover, if such feeding practice is 
continued, the horse will be so weak- 
ened constitutionally that he will be 
unable to perform his work profitably 
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and also will be especially susceptible 
to disease. 

Horses of the same type and weight 
may have different feed requirements, 
which makes it necessary to study the 
individuality of the animals. If the 
horse is not doing well on a ration, a 
slight change should be made. Any 
change, however, should be made 
gradually in order to avoid digestive 
disturbances, 


SELECTING A RATION 


As no feed or combination of feeds 
will meet conditions in all parts of the 
eountry, so no feed or mixture of feeds 
is suitable for all classes of horses. 
In choosing a ration for a horse, select 


the one that seems to meet best his | 


requirements, whether for growth, 
maintenance, work, breeding, or fat- 
tening; estimate the amount of feed 
needed, and try out the ration. It 
may appear after a trial that too little 
is being fed or that the ration may be 
changed somewhat in the interest of 
either economy or efficiency. If a 


number of horses are kept, different | 


rations may be tested on different ani- 
mals and the best one selected for 
general use. Individual feeding gives 
the best results. 


PREPARATION OF FEEDS 


The advisability of chopping, cut- | 
ting, or chaffing hay for horse feeding | 


depends largely on the cost of prepa- 


price. 
good quality should not be prepared 
for feeding, but it may be economical 
to chop, cut, or chaff poor-quality hay, 
as it is eaten with less waste than the 
unprepared forage. 

Such roughages as corn stover and 
sorghum can generally be fed to horses 
most satisfactorily when shredded or 
cut. Preparation makes the feed much 


easier to handle in the stable and re- | 


sults in a greater proportionate con- 
sumption of the roughage. 

The benefits derived from grinding 
or crushing oats and corn for horses 
depend on the cost of preparation, 
working conditions, and the condi- 
tion of the animals’ teeth. Through- 
out the Corn Belt corn is usually fed 
on the cob or in the shelled form, and 
it ordinarily does not pay to grind it 
for horses unless the animals’ teeth 
are in poor condition or if there is not 
time enough for proper mastication of 
the grain. All small, hard grains, such 
as rye, barley, rice, and wheat, should 
be crushed or rolled before feeding, 
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to avoid digestive disturbances, since 
horses can not. properly masticate 
those grains. 

Ordinarily it is not advisable to 
cook, steam, or soak feeds for horses, 
since those methods of preparation 
do not materially improve digestion, 
When, however, the small, hard graing 
ean not be rolled or crushed, it is a 
good plan to soak them. It is the 
accepted practice, moreover, of many 
horsemen to feed a warm mash occa- 
sionally as a tonic and to regulate the 
bowels. 


BALANCING A RATION 


Feeding stuffs are broadly divided 
into two general classes, protein and 
carbohydrate. The protein feeds are 
rich in nitrogenous compounds which 
are used by the animal body in build- 
ing tissue, bone, hair, ete., and to pro- 
vide energy. The carbohydrate feeds 
are starchy in nature and are used by 
the animal body in the formation of 
fat and for energy and heat. 

To obtain the best results in feed- 
ing, the ration should be so balanced 
that it properly meets the needs of 
the animal in building tissue and in 
supplying energy for work. In order 
to do this, feeds containing the nutri- 
ents which supply the required pro- 
teins and energy are needed in certain 
proportions to meet the body require- 
ments. If feeds deficient in protein 
are fed an excessive amount of car- 
bonaceous nutrients must be consumed 


ration, the quality of the feed, and its | ‘7 Tder that the system may obtain 
Ordinarily, low-priced hay of | 


the required quantity of protein, and 
vice versa, and so a waste of feed 
will be the result. It is essential, 
therefore, that a balanced ration be 
fed, that is, one containing proteins 
and carbohydrates in such proportions 
that the requisite amounts of each will 
be utilized without waste. 

Feeds rich in protein are usually the 
most expensive. If more protein is 
supplied than is needed for nutrition, 
the cost of the feed is unnecessarily 
increased. It is more economical to 
supply the energy necessary to per- 
form work in the form of carbohy- 
drates than proteins. Thus for ma- 
ture horses at work and for main- 
taining idle horses the protein feed 
allowance may be limited to the 


| amount necessary to build tissue, and 


a large proportion of carbohydrates 
may be fed. 


FEEDING HINTS 


The grain part of the ration for 
horses at work is usually divided into 
three equal feeds. If the horse does 
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not clean up grain in a reasonable 
length of time, the quantity should be 
reduced. About two-thirds of the 
daily hay allowance is given at night, 
with most of the remainder fed in the 
morning, leaving only a very small 
allowance for the noon feed. The 
quantity of roughage should be limited 
within the maximum allowance, so 
that all the edible forage will be 
cleaned up every day. When there is 
forage remaining from the night feed- 
ing, do not put in a fresh supply, but 
stir up that which is in the manger, 
so that the chaff goes to the bottom, 
leaving the good hay available. Some 
hay should be fed before the grain at 
night, for the appetite of the horse is 
not appeased by the grain when it is 
fed first, and it fills up on hay, fore- 
ing the grain on through the stomach 
too quickly, thereby decreasing the 
quantity assimilated. 

The method of feeding has a great 
deal to do with the utilization of the 
feed and the condition of the horse. 
It is important that the horse that 
bolts grain be made to eat slowly, 
which may be done by feeding the 
grain spread out in a large, flat box, 
by placing several smooth stones about 
8 inches in diameter in the feed box, 
or by mixing it with bran, cut hay, 
or similar feed. Some horses waste 
their hay by pulling it out and tramp- 
ling it under foot. This is sometimes 
caused by feeding two kinds of hay, 
one of which is especially palatable. 
In that case, the waste may be cor- 
rected by feeding the hay so that the 
horse can eat the more palatable first. 
The horse will then eat the other hay 
leisurely during the night. Another 
plan is to withhold the good hay until 
the other is eaten. 

Overfeeding, rather than underfeed- 
ing, is the common practice when 
horses are working irregularly. It 
should be remembered that the amount 
of feed should vary, not only between 
winter and summer but also from day 
to day. It is a waste of feed if the 
amount is not varied with the degree 
of work. 

FEEDING IDLE HORSES 


Maintaining the farm work horse in 
healthful condition during the winter 
is the first start in fitting it for spring 
work. The horse should not be so fed 
during the winter that it becomes fat 
and soft. Moreover it is bad manage- 
ment to let a horse lose weight during 
the winter and then try to bring it 
back to normal by heavy feeding just 
before the beginning of spring work. 


| dition. 





The liberal use of roughage, supple- 
mented with the right quantity and 
kind of other nutritious feed, will 
maintain a horse properly during the 
winter. Farm horses, except brood 
mares or growing stock, do well on a 
ration made up largely of the coarser 
hays, straw, or corn fodder. Corn- 
stalk fields, grain-stubble fields, or pas- 
tures which have not been too closely 
grazed during the summer are very de- 
sirable sources of a large part of the 
winter maintenance feed. The com- 
mon roughages, as the main part of 
the ration during this period, will sup- 
ply bulky feed enough to keep the 
horse thrifty without putting on su- 
perfluous fat. The drinking of a large 
quantity of pure water should be en- 
couraged to increase the utilization of 
these dry roughages. When necessary, 
a tank heater should be used to keep 
the drinking trough free from ice. 

It is advisable to supplement the 
coarser roughages with a legume, such 
as alfalfa, clover, vetch, soy-bean, or 
cowpea hay. These hays are very 
palatable and should be fed sparingly. 
They are rich in protein and mineral 
matter and supply the materials 
needed to replace those lost in the 
natural wear of the body. Being 
somewhat laxative in effect they also 
help to keep the digestive tract in 
good condition. They are especially 
valuable in connection with straw and 
similar feed. The use of these hays 
with the coarser roughages is economi- 
cal because a supplemental ration of 
grain is not ordinarily necessary. 

In some instances, especially when 
it is not possible to feed a legume hay, 
a small quantity of grain is necessary 
to maintain the horses in thrifty con- 
Oats are preferred for use 
with coarser roughages, but corn and 
barley are often used in the winter 
ration, especially when they are cheap- 
er or when an increase in weight 
is desired. One or two bran mashes 
a week or a little linseed meal each 
day is recommended as an aid in keep- 
ing the system in good condition and 
in preventing impaction resulting from 
the use of large quantities of coarse 
roughage improperly supplemented. 

Pregnant mares require more atten- 
tion during the winter than the open 
mare or gelding. Leguminous feeds 
high in protein and ash are necessary 
in developing the fetus. Although the 
feeding of legume hay is usually of more 
importance than a supplemental grain 
feed, in most cases such feeds as oats, 
bran, and oil meal should be supplied, 
the proportions being largely controlled 


















































by the condition of the mare and the 
stage of development of the fetus. 


THE COMPUTATION OF RATIONS * 


The computation of rations is not 
difficult, and a little time spent on 
calculations enables the feeder to pro- 
vide, from available feeds, a ration 
which will approximately supply the 
requisite amounts of protein and car- 
bohydrates. Data on rations will af- 
ford valuable aid to the feeder, but 
he must observe results and modify 
his feeding accordingly. 

The rations given in this publication 
are based on the true protein and the 
net energy values of various feeding 
stuffs. The net energy value is the 
measure of the true value of the feed 
as a source of energy to the animal 
organism after deducting the losses 
in the unburned materials in the ex- 
creta and the energy expended in ex- 


Classification, composition, 
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tracting the real fuel materials from 
the feed consumed. For example, 
while 100 pounds of corn meal contain 
about 187 therms of chemical energy, 
only about 85 therms remain, after 
the above-mentioned deductions have 
been made, to represent the actual 
value of the meal as a source of energy 
to the animal. 

The following table is adapted from 
a similar one published in Department 
Bulletin 459, and gives the true pro- 
tein and net energy values per 100 
pounds of feeding stuffs for rumi- 
nants. It may be regarded as express- 
ing with sufficient accuracy the relative 
value of feeding stuffs for horses, 
A column has been added designating 
the group in which some of the com- 
mon feeds are ordinarily classified. 
This is done in order to simplify the 
selection of feeds for compounding a 
ration. 


and net energy values per 100 pounds of feeding 


stuffs for ruminants 







































Composition 
Net 
Kind of feed Class oe Digesti- | we 
eae | ble true | Value 
| | protein 
DRIED ROUGHAGE 
Hay and fodder from cereals | 
| Pounds | Pounds | Therms 
od ee Carbohydrate 91. 5 | 3.5 40, 83 
Corn (maize) fodder (ears included, medium dry) -.------ do | 81.7 | 2.3 43, 4 
Corn (maize) stover (ears removed, medium dry) -------- .0| 1.6 31. 62 
Kafir fodder, high in water__.......-.-.-..-----.-- a 1.8 34. 8 
Kafir stover, high in water 7 | 1.0 27. 65 
Millet, Hungarian ---.-.-..-.-- Me 3.9 | 46, % 
Timothy and clover mixed 8 | 3.6 40, 85 
a ceed 0 | 3.9 32. 25 
Jo SS eee | . 4 | 3.3 | 44. 93 
eee eee . 5 | 2.9 | 40. 42 
rete een Sad eaer aan srncse deena wien eras am . 2 3.9 | 51. 22 
ater fodder, computed to 80 per cent dry mz itter_.__-| 0 1.5] 32. 30 
RINNE WU NO co an nceaamonacwamcmmabwece .4 22 43, 02 
Hay and fodder from legumes { | 
Moen sont tease nde ner acchaveneroheee .4 1 34.3 
Clover, alsike a 5.3 | 34. 42 
Clover, crimson_-..-------------- . 4 | 6.9 36. 21 
Clover, red, all analyses. Ca 4 4.9 | 38. 68 
Clover, sweet white 4) 6.7 | 39, 8 
Cowpeas, all analyses - . 3 | 9.2 37. 59 
Oy PANES 5. oe ccs. ss 4 | 8.8 44.08 
| 
| 
} | 
RI ne oh ine en ie ae teed anucucaedeens< 8 | .6| 36.61 
Buckwheat a 3.2 | 4, 55 
eee .5] and 34. 81 
Rice... .- 5 | 4 | B.6 
Rye....... 9 | 5 17.59 
Wheat .6 | so 7.2 


? For detailed information, consult U. 


Use of Energy Values in the Computation of Rations for Farm Animals. 


but may be consulted in libraries. 
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Classification, composition, and net energy values per 100 pounds of feeding 


stuffs for ruminants—Continued 


| 


Kind of feed Class 


FRESH GREEN ROUGHAGE 


Green cereals, etc. 


INN Nectar oe a a Cree Sor eusadaomesenaccanamscnss 
Bluegrass, Kentucky, before heading ; | be 
Bluegrass, Kentucky, headed out._...........--.--------- eee ee 
Bluegrass, Kentucky, after bloom-- se chvsandhia dda cakamiste te mn ereaben i 

Buckwheat, Japanese ...................... ae Ae 2s. ee 

ss either Senet ee ReecbCk Kade nabanesten<icen ; be el 
Corn (maize) fodder, dent, all anal yses- | 
Corn (maize) fodder, flint, all analyses. _- Seta Trans = 
Corn (maize) fodder, sweet, roasting ears or later atl 
Corn (maize) fodder, sweet, ears removed .____...--._---- |--------- : + 





PIPERS oo godaccccan ea tede code emacace casas es icesesuescceceens 
0 ee ee 
MRNA es S220 coo gut Lace csedeadsuncececenaenns 






ape 
Rye fodder Sa 
Sorgo fodder a sulla spew eas : 
Timothy, before bloom............------.-------- nas asian xtaiath een eie aioe 
RI HEL TROOIO owas conan a ecoceencosuescccas-oss= SOS os 
EN SMO necincuaesewestcesnsnuen Zee as 
CD Oe a eee jialae tous 


Green legumes } 


Minis helene hioom ........~...2-.2..-.--.----2----- 
Aiea, in DIOOM...............-..- nce diatan 
Alfalfa, after bloom------------- 

Clover, alsike.-........- 
Clover, crimson-.-----.--- 
Clover, red, all analyses- __-- 
Clover, red, in bloom - -------- 
Clover, red, rowen........--- ee ee ee eee 
MINN greet oe eS nk AS eae a ngace nou | 





Soy beans, all analyses - ED or, ON eas Se od Soe tee ee e 
WM EES 2 ree ie oo rs sconces oncesasenss edfccae sn cuaseecase 


| 
SILAGE ! 
Corn (maize), well-matured, recent analysis_._._......-- | . 
Corn (maize), immature - ween en ee eee --------} 


Corn (maize), from field- cured stover_. 
Clover . . 






RRR C ANI ce lowes Sec eoes ie is aod 


ROOTS, TUBERS, AND FRUITS ! 
Ry he ls eS ere che. SC eeiacunusasteaaeacauaoaueenosen 
MINE dic eo ee nb icuscacua|eecwcuwaemecause | 
RUNNIRRt ot hs eA ha eo oe hbo o cede nel sade tes ncacen ee 
Ieee Wh Rie Se net Ske Ok ho abl eee ce aeeacs | 
Mangels - - 
Potatoes 
I SS 8 hd BA esses | 
Rutab; bagas 








GRAINS | 


Cereal grains 
RMN de ee oe, oC Se oda pan ouwodeeunsacce Protein ee a3 
Buckwheat___.____.__. 
Corn (maize), dent 
Corn (maize), flint 
Corn (maize) "and cob meal 
_ (maize) meal 







ee ai ae od es ral Ve 
RRND crow sh Cc aaa drate 
ae .| Protein: -... : 
Sorghum grain Carbohydrate 
Wheat, winter Protein______ 
at, Spring 0.2. - 


90. 


89. 


DO CoH Ort He OOOO DO 


NOWN PUIROR 


ooo 


—Oa ke OI 
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Composition 
~~ | Digesti- 
ite | ble true 
protein 
| Pou nds | Pounds 
23. 2 2.0 
23.8 | 2.8 
36. 4 2.2 
43. 6 | 1.6 
36. 6 | 1.5 
8.9 | 1.3 | 
23.1 | -8 | 
20.7 | a 
20. 3 -9 | 
21.5 -8 
27.6 | Ls 
26. 1 2.0 
29. 2 Lt 
16.7 1.7 
21.3 1.4 
24.9 4 
24. 2 | 1.1 
32.1 8 
46.4 1.0 
27.4 1.9 








Net 


energy 


value 


Therms 


1 These succulent feeds are not usually classed in the two great groups of feeds, as their use is supple- 


mentary to the principal ration. 
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stuffs for ruminants—Continued 
PCr aaa ~*~ 
| Composition a 
‘ 4 | Ne . 
Kind of feed Class teats Digesti- | enerey g 
ti ble true | Value p tl 
ayer protein Vv 
i Z 1c as 
GRAINS—continued | 
Leguminous seeds Pounds | Pounds | Therms 
Beans, navy 86. 6 16. 4 i 
Cowpeas____. 88. 4 16.9 
Peas, field__ 90. 8 16. 6 Fo 
Pes meal... ...... 89. 1 17.2 Fo 
93. 5 16.9 | Fo 
94.0 22. 2 | 
90. 1 27.3 rae 
90.6 11.9 78, 33 ho 
90. 8 19, 2 83.17 | avi 
95. 5 20. 2 95. 77 wo 
93. 1 RT ft 92. 49 
Se en one eebonlene | Protein..:.... 9.4 3.4 13. 32 
PRN pens pecan aawe cst eee 13. 6 3.3} 29.01 ] 
Skim milk—centrifugal ee Pee 9.9 3.6 | 14.31 . 
Skim milk—gravity_............---- 9.6 3.1 | 15.43 ing 
Skim milk—dried --_- 91.7 34. 4 103. 9 ma 
DN ee ct tee ee ene ee ccnn ae 6.6 .8 10.39 hol 
I 
Oe ee Protein. ...-.- 88.8 9.1 30. 59 req 
Buckwheat hulls__--_-- | Carbohydrate. RT is ~7, 69 ble 
Buckwheat middlings.- -rotein - - - -- | 88. 0 20.8 | 72.19 A 
Hominy feed__.....---- Jarbohydrate. 89.9 6.5 | 88. 78 tha 
Sree te tse cen ~""| Protein..-....| 88.9 13.2] 78.8 he 
eA RG ONIN oe a ccm ananwuecnson | Carbohydrate_| 89.9 7.0 | 45, 29 live 
SOON aces. peo ence eee soae <n | 90. 5 6.4 | 65. 24 mal 
ee a tal é | 90.0 Ta 77.70 dail 
eae eee Protein - - --- 88. 6 10.5 79.35 ” 
NN ene ne tarp wna sunmecheeanecentuliacks tcc asic 89.9 10.8 53. 00 soni 
Wheat middlings, flour --do 89.3 14.0 75. 02 rous 
VANE SAINDIND, SUBDOON 5. ooo ic cece ccna secu een ne ii eh bas ge | 89.6 12.0 59. 10 ‘eis 
| 
Oil extraction men 
a 
SE SE OW B00 BIG nin nie on win necaiceedcecescsnaen-> Protein. - ----- 90. 4 18.3 83, 49 T 
Coconut meal, high in fat-............._-- A A a oc 92.3 18.0{ 100.31 feed 
Oo eee | Carbohydrate_| de 9.92 shel 
Cottonseed meal, choice... ....-.------------ | Protein - - - 92.5 35.4 | 93. 46 ] % 
SOIT TIMNIIN S22 os alow cds do 92. 2 32.0 | 90. 00 lay 
Ean eneal, bw erO0eNs. -. -...5..--<222~2.2-2------2--|---- Mees... 90. 4 30.9 | 85.12 Fy 
Se ENEMIES So ewe enc se caceseccenwe- iso ae}sccou ps2. 90. 9 28.5 | 88. 91 table 
Peanut cake from hulled nuts--_-.----.-.-----.- | eee 89.3 | 41.4 93, 55 of tl 
Peanut cake, hulls included---- Ps S505. 94.4 19.5 42. 57 
Soy-bean meal, fat extracted -.......-.---------.-- - ae 88.2 37.3 99. 65 to « 
Sunflower-seed cake......--.--- Steves ae waunmonkraaaed |----- do. 90. 0 29. 1 88. 87 nutr 
Starch manufacturing | ag 
NR tears i coda dein cemnae Protein. --.--- 91.3 20.1 80.72 F «fl 
Gluten meal ---.-- 90. 9 28.1 84.15 FF roug 
Starch feed, dry--- 90.9 9. 2 77. 46 Wi 
EE Uren oee eee occeeer each eeniesaecn 33. 4 3.7 30. 45 the 
é then 
ERIN SE Sn oe Sah C eke adcetesuncancsccue WEA Ate cased 57.10 the 
Recess: Game or blacksiraD........<-.-.=-...<.....-.-...<|-..-.00..=..... Wer Anos 55.38 
EINE IOC oo ep ccacccimonnos 92. 4 3.5 76.8 make 
Sugar-beet pulp, dried -..-....----- 91.8 om 75. 8 tutio! 
Sugar-beet pulp, ensiled 10. 0 5 9, 32 amor 
IRIE UU oo ee ore creccuecseecceseenescs 9.3 5 8.9 14 
Packing house of BP 
ee BE een ek ewode ties 90.3 68.6 68. 12 € n 
Tankage: Fo) 
Over 00 ner cent protein.................-....-.--..-- 92. 6 55. 6 93.04 poune 
55-60 per cent protein. -.-....----- pe 92.5 51.1 83. 8 ai 
45-55 per cent protein. --....----- 92.5 45.5 72.% re 
93.5 35. 6 54. Ib alfalf 


Below 45 per cent protein 

















ing 


rms 

73, 29 
19, 46 
18, 72 
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B3. 15 


31. 29 


78, 33 
83, 17 
95. 77 
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FEEDING HORSES 


REQUIREMENTS FOR WORK 


Rations containing the following 
amounts of digestible protein and of 
net energy value may be used as a 
guide in computing daily rations for 
the 1,000-pound work horse under 
varying conditions: 





, | 
Kind of work Digestible | Net energy 





protein value 

Pounds Therms 
For light work...--------- 1.0 9. 80 
For medium work-- he 1.4 12. 40 
For heavy work... wed 2.0 16. 00 





(Dry matter: For the 1,000-pound 
horse, from 16 to 25 pounds is a fair 
average, depending on the amount of 
work performed.) 


METHOD OF COMPUTING RATIONS 


Following is an example in comput- 
ing a ration that will meet approxi- 
mately the needs of a_ 1,000-pound 
horse or mule at medium work: 

From the table above we know the 
requirement to be 1.4 pounds digesti- 
ble protein and 12.4 therms of energy. 
A reasonable estimate for grain is 
that about 1; pounds per 100 pounds 
live weight is required, which would 
make a total of 11 pounds of grain 
daily for a 1,000-pound horse. A rea- 
sonable estimate for the amount of 
roughage is 144 pounds per 100 pounds 
live weight, which makes the require- 
ment about 12 pounds of hay daily. 

The next step is to list the available 
feeds; in this case let us assume that 
shelled corn, oats, alfalfa, and timothy 
hay are available. 

From the list of analyses in the first 
table we know the composition of each 
of these feeds. The desired object is 
to combine the feeds so that the total 
nutrients will be 1.4 pounds digestible 
protein and 12.4 therms of energy. 
The estimated amounts of grain and 
roughage are merely guides. 

We first make a rough estimate of 
the amount of each feed necessary ; 
then calculate the actual nutriment in 
the estimated amounts; and, lastly, 
make reductions, additions, or substi- 
tutions to the ration so that the total 
amount of nutrients will be very near 
1.4 pounds of protein and 12.4 therms 
of energy. 

For a trial ration let us take 7 
pounds of oats and 4 pounds of corn 
for concentrates and 6 pounds each of 
alfalfa hay and timothy hay for 


325712°—41—_—-2 
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roughages. According to the analyses, 
100 pounds of oats have 8.7 pounds of 
true protein and 67.56 therms of en- 
ergy. In our trial ration we are using 
7 pounds of oats, which is y$s5 of 100 
pounds. Multiplying 8.7 and 67.56 by 
rés, We find that in 7 pounds of oats 
there are 0.609 of a pound of protein 
and 4.7292 therms of energy. By sim- 
ilar use of the table we enn determine 
the nutrients in the other feeds used 
in the estimated ration as follows: 


Trial ration for 1,000-pound horse or 
mule at medium work 











oti True ee 

Ration protein Energy 

| Pounds Therms 
7 pounds oats__...-...._._-| 0. 609 4. 7292 
4 pounds corn__- | - 280 | 3. 4200 
6 pounds alfalfa hay_-___-_-| - 426 2. 0538 
6 pounds timothy hay-_----| . 132 2. 5812 

DOeilee 22k ooo Seecens 1. 447 , 
Theoretical requirement-_. 1.4 12.4 


Thecomputed ration is satisfactory in 
filling the theoretical requirements and 
has a slight margin of surplus. This is 
close enough for practical purposes. 

If, in computing the nutrients in an 
estimated ration, the amount of pro- 
tein found to be low and the 
amount of net energy is high, there 
should be substituted a feed compara- 
tively high in protein and low in en- 
ergy; thus alfalfa hay sometimes may 
be substituted for timothy, or wheat 
bran may replace part of the corn in 
a ration. 


1S 


It is not satisfactory to depend 
wholly upon grains and other con- 


centrated feeds for furnishing nutri- 
ents to horses; neither will it do to 
provide only roughage. The horse has 
a relatively small stomach and can 
not take care of great quantities of 
coarse, nonnutritious feed, but there 
must be sufficient bulk to the ration 
to make normal the process of diges- 
tion. Both concentrates and rough- 
ages are necessary. 


FEED FOR LIGHT HORSES 


In horses of the light breeds that 
are used for pleasure or racing, the 
qualities desired are spirit, action, and 
endurance, and large, paunchy stom- 
achs are objectionable. Such horses 
require proportionately more grain 
and less hay than horses doing slow 
or heavy work. Oats easily rank first 
among the feeds for light horses; they 
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may be supplemented with crushed or 
soaked barley and bran. Corn is too 
fattening to constitute the bulk of the 
concentrates for light horses; it may 
be used, however, if supplemented with 
linseed meal or bran. A mixture of 
one of the legume hays, as alfalfa or 
clover, fed with timothy or other hay, 
will furnish the roughage. A larger 
quantity of hay should be allowed for 
horses less actively employed and 
should be fed mostly at night. One 
pound of hay and 1 to 14% pounds of 
grain per 100 pounds live weight will 
be sufficient for such light horses at 
moderate work. 


FEEDING WORK HORSES 


The quantity of feed for the work 
horse depends on the amount of work 
done and on the speed at which it is 
performed; a horse requires consid- 
erably more feed when working at 
the trot than at the walk. As before 
stated, it is a good rule to allow 1% 
pounds of grain and 144 pounds of 
hay per 100 pounds live weight for 
horses at moderate work. At this rate 
a 1,200-pound horse would require 13 
pounds of grain and about 1444 pounds 
of hay per day. If the work is se- 
vere, the quantity of grain should be 
increased. The horse at very hard 
work requires 14 to 144 pounds of 
grain per 100 pounds live weight; the 
hay fed, however, should not be over 
14% pounds per 100 pounds live weight. 
On idle days during the work season 
the grain ration should be reduced ap- 
proximately one-half. The exact quan- 
tity to feed at any time will depend 
largely on the individuality of each 
horse. 


PRINCIPAL FEEDS FOR HORSES 


In connection with rations for horses 
a brief discussion of the merits of the 
more common feeds will assist in the 
choice of a ration. The nutrients con- 
tained in each feed may be ascer- 
tained by consulting the table of 
analyses. It is the special purpose of 
the following review to judge the 
feeds from the standpoint of the horse 
feeder. 

For convenience the feeds will be 
classified as concentrates, roughages, 
succulent feeds, and condiments. 


CONCENTRATES 
Oats.—This grain ranks as one of the 


very best for horses. The kernel is 
incased in a hull which, although it 





has no great nutritive value, greatly 
improves the physical character of 
the feed by adding bulk. Oats prob. 
ably come nearer to filling the require 
ments of a concentrate for horses than 
any other grain. Compared with corn, 
oats have more protein and less ear. 
bohydrates. Oats are readily avail. 
able in almost every part of the coun- 
try and may be fed either whole or 
ground. They should be rolled or 
ground for very young animals. 

Some horses eat oats too rapidly, 
With such ravenous feeders, to pre- 
vent the danger of choking, it is ad- 
visable to place a little chopped clover 
hay or some whole corncobs in the 
feed box with the oats. The use of 
wheat bran with oats also lessens the 
tendency toward choking. Ouxts may 
form the entire grain ration for horses, 
The substitution of 2 or 3 pounds of 
wheat bran improves the daily ration 
provided it does not produce a too 
laxative effect. 

Corn.—In many sections corn is given 
preference over oats as a horse feed, 
as it is generally grown on the aver- 
age farm or may be obtained easily, 
Corn may be fed on the cob, shelled, 
or ground. It is especially rich in 
carbohydrates ; more energy is derived 
from a pound of corn than from a 
pound of any other suitable grain. 
It is considered as an economical part 
of a ration. Since this grain is some 
what low in protein, it is well to pro- 
vide leguminous hay for the animals 
that are fed corn. The combination 
of alfalfa hay and corn is receiving 
much favor when fed to horses. In 
the absence of legumes, a little oil 
meal or some other protein concen- 
trate may be included in the ration, 
Corn is fattening, heat producing, and 
is greatly relished by horses. 

It is sometimes claimed that horses 
which are fed corn are more subject 
to colic than those fed oats and other 
grains. Little difficulty in this line, 
however, is experienced in the Corn 
Belt, where it is fed constantly. 
Horses that have not been accustomed 
to eating corn should not be changed 
to it suddenly; in fact, all changes in 
the horse ration should be made grat- 
ually. Corn is suited to form. the 
major part of the grain ration for 
horses if a nitrogenous (protein) 
roughage is fed in combination with it. 

Corn-and-cob meal.— Although the con: 
monest practice in feeding corn to 
horses is to use ear or shelled corn, it 
occasional instances this grain is fed 
in the form of corn-and-cob meal. 
This form is especially suitable for 
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animals Which do not have the neces- 
sary time to chew thoroughly the ear 
or shelled corn or in case a horse’s age 
or the condition of the teeth makes the 
feeding of whole grain impracticable. 
Corn-and-cob meal is of about the same 
feeding value, pound for pound, as 
shelled corn, but certain precautions 
must be taken in feeding it. When 
stored for a time it has a tendency to 
generate heat, with the consequent 
formation of mold. It is therefore 
best to grind the grain only as needed. 

Wheat—Under ordinary conditions 
wheat is relatively too high in price 
to permit its economical use in the 
horse ration. If conditions permit, 
however, wheat may be satisfactorily 
used for horses provided it is crushed 
or rolied and fed in moderate quanti- 
ties. Crushing or rolling is necessary 
because horses can not efficiently chew 
the whole, hard grains, and a limita- 
tion of the amount fed is essential to 
prevent digestive disturbances. Com- 
pared with corn, wheat carries slightly 
more carbohydrates, more crude pro- 
tein, but less fat. The most satisfac- 
tory feeding results will be obtained 
when wheat is fed in conjunction with 
a bulky concentrate and when the 
roughage is of protein nature, rich in 
mineral matter, as alfalfa. 

Wheat bran.—This is a favorite feed 
among horsemen because it is espe- 
cially palatable and safe. <A by-prod- 
uct of milling, bran is usually some- 
what expensive and is not always 
readily available. Wheat bran is quite 
laxative, and for this reason it is es- 
pecially valuable for pregnant mares, 
idle horses, and colts. With horses 
doing irregular work, the movement 
of the bowels may be regulated by in- 
creasing or decreasing the allowance 
of bran. Because this feed is light 
and soft in character it makes a good 
mixture with other feeds, often mak- 
ing them more suitable for feeding. 
Wheat bran is very nutritious; it is 
higher in protein than either oats or 
corn. However, it is not suited to 
form the entire concentrate ration for 
horses because it is too bulky and is 
somewhat deficient in lime. 

Barley Barley is used as a principal 
grain for horses in many parts of the 
West. Except in physical character 
it is well suited to the horse ration. 
This grain should be rolled before be- 
ing fed. If finely ground it will form 
a pasty mass with the saliva of the 
mouth. Barley is a little higher in 
total nutrients than oats, but is not so 
widely used nor so generally popular 





a feed among horsemen. Rolled bar- 
ley is suitable to form the major part 
of the grain ration for horses. 
Rye—This may be used as a horse 
feed in combination with other grains. 
In some regions it is an economical 
feed. It is even higher in total 
nutrients than oats. The grain is 
small and hard and should be rolled 
or ground. Many horses will refuse 
whole rye when fed alone, and an 
abrupt change to rye feeding is liable 
to produce colic. Most of the charges 
against rye may be traced to the feed- 
ing of moldy or otherwise damaged 
grain. It is probably better to limit 
the amount of rye to one-third of the 
grain ration. It may be mixed with 
ground corn, bran, oats, or other 
grains. Rye is not generally consid- 
ered desirable to form a major part of 
the grain ration for horses, as it is 
not palatable when fed alone and is 
liable to cause digestive disturbances. 
Buckwheat—This grain is not very 
commonly used as a horse feed, al- 
though it is only a little below the 
more common cereals in total digesti- 
ble nutrients. It has a characteristic, 
hard, black hull which has practically 
no value as a feed. Unadulterated 
buckwheat middlings are not easily 
obtained. They are made from that 
part of the kernel just beneath the 
woody hull and are very rich in 
protein. The common practice is to 
mix the middlings with the woody 
hulls and sell it as buckwheat feed or 
buckwheat bran. This product has a 
lower feeding value than wheat bran. 
If the proportion of hulls is not too 
large, buckwheat bran may be well 
used in the horse ration. Buckwheat 
should be limited to one-third the 


| grain ration. 


Rice—TRice is considered economical 
for horse feed in some of the Southern 
States, the less valuable kind of rough 
rice being used. This grain is small 
and extremely hard; it should be 
ground or rolled before use in the 
horse ration. It is better to limit 
rough rice to one-third of the grain al- 
lowance. Rice may be used in connec- 
tion with corn, blackstrap molasses, 
and a very limited allowance of some 
protein concentrate, such as cotton- 
seed meal, soy-bean meal, or linseed 
meal. 

Soy beans, cowpeas, velvet beans, horse 
beans, field peas.—All these are similar 
seeds of leguminous plants, and are 
suitable for use in limited amounts in 
the horse ration. Since all are hard 
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seeds, they should always be ground. 
Their proper use in a ration for horses 
is as a somewhat concentrated protein 
feed to be combined with feeds high in 
carbohydrates, such as molasses and 
corn. Digestive troubles are very 
liable to occur if one or more of these 
feeds exceed one-third of the con- 
centrate ration. Used with care they 
have a very valuable place in horse 
feeding. 

Coconut meal.—A by-product from the 
manufacture of coconut oil, coconut 
meal is considered a safe but rather 
unpalatable feed for horses. It is a 
little higher in nutrients than wheat 
bran, but has the disadvantage of be- 
coming rancid after standing a few 
weeks. To the extent of one-fourth of 
the grain ration it may replace oats 
where economy justifies the measure. 
Coconut meal is not a very heavy 
protein concentrate. 

Peanuts——In the form of peanut meal 
this feed is often given to horses. 
Shelled peanuts are liable to become 
rancid if stored for any length of 
time. The commercial form of pea- 
nut meal is the ground hull and kernel 
combined. It is a comparatively safe 
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feed for horses, but is so rich in pro- | 


tein that the allowance 
l.mited. When it is used, animals 
should be started on this feed grad- 
ually and it should be fed in connec- 


tion with corn or some other carbon- | 


aceous feed. 

Linseed meal.—This feed is the ground 
cake resulting after the oil has been 
extracted from flaxseed. It is very 
high in protein, has laxative proper- 
ties, but is not suited to form the bulk 
of the grain ration. Linseed meal is 
quite unpalatable, but is valuable, 
however, for combining with corn and 
other carbonaceous feeds, being a 
heavy protein concentrate. It is most 
successfully fed with ground feeds or 
in a mixture containing molasses, for 
if fed in combination with feeds from 
which it can be separated readily, 
horses will eat the palatable grains 
and refuse the meal. Some feeders 
use linseed meal as a conditioner, giv- 
ing a small amount (about one-half 
pound) three times a week to keep 
the bowels in free condition. The 
more favorable results in the use of 
linseed meal are obtained when the 
quantity used is limited to 1 pound or 
less per day for each animal. 

Shorts (wheat middlings)—This is not 
extensively used as a horse feed be- 
cause it is usually high in price and 


should be | 





its heavy nature and high protein con. 
tent make it unsuitable to form the 
major part of the ration. It is pala- 
table, however, and may be used to 
supplement a horse ration that is low 
in protein. The quantity should be 
limited to one-fourth of the concen. 
trate allowance. 

Cottonseed meal.—The resulting ground 
cake after the oil has been extracted 
from the cottonseed is a heavy protein 
concentrate which, unlike linseed 
meal, is not laxative in character, 
This feed has met with considerable 
disfavor among horse feeders, as it ig 
believed to have a tendency to produce 
digestive disorders. There is no doubt 
some foundation for this belief, but 
it has been found that the harmful 
results have usually followed either 
the use of a poor quality of meal or 
the feeding of too much. Cottonseed 
meal may be fed to horses in limited 
quantities if due care is exercised in 
obtaining bright, choice meal and if 
the animals are put on the diet grad- 
ually. Its proper use is as a supple 
ment to a carbonaceous concentrate, 
such as corn. Favorable results have 


been obtained in some parts of the 
South in the feeding of cottonseed 
meal in connection with blackstrap 


molasses and grain. Since the meal is 
not palatable, it should be well incor- 
porated with other feeds. While cot- 
tonseed meal has been fed in large 
quantities in isolated cases, the best re- 
sults may be obtained by limiting the 
amount to 1 pound daily per 1,000 
pounds live weight, and giving special 
attention to the horses being fed.* 

Alfalfa meal—Chopped alfalfa is often 
desirable to improve the _ physical 
character of a ration, but feeding al- 
falfa as a meal is not to be generally 
recommended. Alfalfa is a very val- 
uable horse feed but is properly classed 
among the roughages, even though it 
is higher in nutrients than some of 
the concentrates. Finely ground al- 
falfa is dusty and must be dampened 
before it can be fed with satisfaction. 
There is no advantage which justifies 
the additional cost of grinding, except 
for horses with bad teeth or weak 
digestive organs. 

Millet, kafir, and milo seeds.—These are 
very small, hard grains wh'ch must 
be ground before they are suitable for 
the horse ration. They compare favor- 
ably with oats in regard to total 
nutrients, and any of them, when 
ground or rolled, may be used in com: 
bination with other grains, but it is 


*For further information, refer to U. S. Department of Agriculture Bulletin 929. Cot- 


tonseed Meal for Horses. 


Out of print, but may be consulted in libraries. 
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well to limit the amount used to one- 
third the total concentrate allowance. 
The sorghum grains are high in car- 
pohydrates and tend to cause consti- 
pation when fed heavily. These 
grains, therefore, should be fed in con- 
junction with a laxative protein feed, 
such as wheat bran, to counteract this 
tendency. 

Dried brewers’ or distillers’ grains.— 
These grains, which are by-products of 
fermentation industries, are rather 
heavy protein concentrates and suit- 
able for balancing carbonaceous ra- 
tions or for incorporation with chopped 
mixtures, but are not suitable for use 
as the major part of the grain ration. 
They are not palatable and should be 
limited in amount to about one-fourth 
the total allowance of concentrates. 
Some feeders claim that these feeds 
have a tendency to cause constipation. 

Gluten meal.—A by-product of starch 
manufacture, it is high in protein and 
fairly high in carbohydrates. It is 
classed as a protein concentrate, and 
should be limited to about one-fourth 
the total grain allowance. It is not 
very palatable, but sometimes is val- 
uable for use in chopped mixtures. 

Gluten feed—This is also a protein 
concentrate but is somewhat less nu- 
tritious than gluten meal. Gluten feed 
is made by mixing corn bran with 
gluten meal, and is not very palatable. 
The proper use of gluten feed is for 
balancing more carbonaceous rations, 
and it should be limited in amount to 
one-third of the grain ration. Like 
gluten meal, it may well be used with 
other grains in a chopped mixture and 
fed with molasses. 

Dried beet pulp—A _ by-product of 
sugar manufacture, this pulp is un- 
palatable, but by mixing with molasses 
or other well-liked feeds, it may be in- 
cluded in the ration. It is very low 
in protein. Dried beet pulp is a safe 
feed, but it is not desirable to use it 
in excess of about 5 pounds in the 
daily ration, and it should be fed in 
connection with some feed that is 
relatively high in protein. 

Cane molasses (blackstrap molasses).— 
The use of this feed is quite popular 
in cane-growing sections. It is high 
in carbohydrates and should be fed 
in connection with feeds relatively 
high in protein. Molasses is especially 
palatable and is well suited for com- 
bination with chopped mixtures con- 
taining nutritious but unpalatable 
feeds. It is usually desirable to dilute 
it with two parts of water before feed- 
ing over grain or roughage. The 
amount of molasses in the ration 
should be limited. Usually about 5 


pounds daily is a very reasonable al- 
lowance, although some feeders use 
considerably more than that amount. 
Cane molasses is neither laxative nor 
binding in effect. Molasses is not 
usually an economical feed except in 
sugar-producing regions. However, it 
is often desirable to use a_ small 
amount, such as a quart (3 pounds) a 
day, aS an appetizer. 

Beet molasses.—As a horse feed, beet 
molasses is not so satisfactory as cane 
molasses. The presence of certain 
constituents stimulates the action of 
the kidneys and bowels of the animals 
fed. Because of this action it is not 
desirable to exceed 5 pounds of beet 
molasses in the daily ration. Like 
cane molasses, it is a carbohydrate 
concentrate, very palatable and _ suit- 
able for feeding as part of a concen- 
trate ration that also includes a pro- 
tein feed. 

Milk.—Sometimes milk may be used 
with good results for feeding horses. 
Its particular advantage is in its use 
for colts and for horses that are out 
of condition. Milk may also be a 
valuable feed for horses doing very 
light work. It is palatable, easy to 
digest, and valuable for fattening. If 
cow’s milk is to be substituted for 
mare’s milk for young colts, there 
should be an addition of a little sugar 
and a little limewater. It is not de- 
sirable to feed a large quantity of milk 
to horses generally, but 3 or 4 gallons 
a day can well be allowed a horse not 
doing heavy work. Milk is a safe 
feed, and even in clabbered condition 
it is not harmful. 

Tankage and blood meal.—These by- 
products of slaughterhouses do not 
rank high as horse feeds. They are 
very high in protein, but are extremely 
unpalatable. They may be used, how- 
ever, in amounts not exceeding 1 
pound each day per animal in con- 
nection with some palatable carbonace- 
ous mixture. Tankage and blood meal 
are used principally for young stock 
and for building up animals in ex- 
tremely poor condition. 


ROUGHAGES 


Alfalfa hay—This roughage is receiv- 
ing very great favor as a horse feed. 
It contains nearly as much nutriment, 
pound for pound, as wheat bran. It 
is very high in protein and minerals; 
hence it is especially valuable for 
young stock. Alfalfa is somewhat 
laxative in effect. Because of this and 
its high protein content, it is well to 
limit the amount to one-half or two- 
thirds the roughage allowance. Tim- 
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othy hay may be used to make up the 
rest of the roughage supply. Alfalfa 
is especially suited for use with a 
grain ration that is low in protein. 
Corn as the grain, and alfalfa as the 
roughage, equal weights of each, very 
nearly make a balanced ration. In 
considering a roughage for horses, it 
is desirable to furnish one that is 
relatively high in nutriment, since the 
horse has a comparatively small stom- 
ach and is unsuited to take care of 
great quantities of nonnutritious ma- 
terial. Alfalfa meets this requirement. 
Because of its soft stems this rough- 
age is often used in chopped mixtures. 

Timothy hay.—This hay is highly rec- 
ommended for horses. Notwithstand- 
ing the fact that it is not very high 
in nutrients, there is probably no other 
one form of roughage that is better 
suited for the horse ration. It is low 
in protein and is suitable for combina- 
tion with alfalfa, clover, or some other 
legume. If timothy is fed as the only 
form of roughage, the concentrate al- 
lowance should be relatively high in 
protein. Because of its sharp, brittle 
stems it is not well suited for use in 
chopped mixtures. It is readily avail- 
able in most sections of the country. 
Timothy hay and oats have long been 
regarded as the standard horse feeds, 
but the combination can be improved 
by including some feed that is rela- 
tively high in protein. 

Clover hay.—This is a good feed for 
horses. ‘The usual criticism of this 
hay is that it is often dusty. Dampen- 
ing at the time of feeding will aid 
somewhat, but proper care in the cur- 
ing of the hay is the best means of 
preventing dust. Bright clover hay 
that is free from dust is almost as 
valuable as alfalfa. It is more palata- 
ble than timothy, and a mixture of 
clover and timothy is to be preferred 
io timothy alone as a roughage for 
horses. Clover is a legume, high in 
protein, somewhat laxative in effect, 
is an excellent feed for colts, and is 
suited for use in connection with a 
grain ration that is rather low in pro- 
tein. Where only one kind of hay is 
fed, a smaller quantity is required of 
clover than of timothy. Various kinds 
of clovers are used for hay in differ- 
ent parts of the country. Common red 
clover is most widely used. Mammoth 
or Big English clover is acceptable, 
but is somewhat coarse. The very 
coarse, large varieties, such as sweet 
clover, are usually too woody to be very 
desirable. Alsike is very good, but 
the yield of this crop is usually vot 
large enough to encourage its growth 
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i most localities. If hay from crim. 
son clover is to be used us a horse 
feed, the crop should be cut before the 
blossoms are ripe, as the hairy growth 
on the head of the plant becomes wiry 
and indigestible and forms masses 
similar to hair balls, in the digestive 
tract, which often result in serious 
eases of impaction. Bur clover of the 
South may be used as a hay for 
horses, but its use is not common. 

Corn stover—Corn fodder from which 
the grain has been removed is a com- 
mon feed for horses. The objections 
to it are that it is usually so care- 
lessly handled that most of the nour- 
ishment is lost, and that the feed is 
allowed to become partly spoiled. It 
is also unhandy to feed unless some 
special preparation is given, and there 
is usually considerable waste con- 
nected with feeding it. However, 
corn stover that is bright and clean 
and which retains its leaves is very 
palatable, desirable, and safe for 
horses, and is suitable for use as the 
sole roughage during the fall and 
early winter. It is low in protein and 
should be fed in combination with a 
concentrate ration which will offset 
the deficiency. Cutting or shredding 
is usually advisable if it is to be fed 
in the stable. 

Oat hay—Hays from oats and similar 
cereals are commonly fed to horses, 
These crops should be cut before ma- 
turity if they are to be used as for- 
age. They are palatable and nourish- 
ing, and care should be taken that the 
amount is limited. On account of the 
grain, the allowance should be about 
one-third less than would be fed in 
the case of the more common rough- 
ages. Very little concentrated feed 
is needed with oat hay, but it is de- 
sirable to include a feed relatively 
high in protein. Cereal hay may be 
fed as half the roughage allowance in 
connection with a legume hay. With 
such a combination only about half 
the usual grain ration is necessary. 

Cowpeas, soy beans, velvet beans, and field 
peas.—These may be used as hay for 
horses. All are legumes, high in pro- 
tein, and suitable for use in connec- 
tion with concentrates that are high 
in carbohydrates, such as corn or 
molasses. The peas and beans are 
slightly laxative in effect. It is well 
to limit these feeds to one-half 
the roughage allowance; timothy or 
prairie hay may well be used to form 
the other half. The amount of grain 
in the pods should be taken into con- 
sideration, and the ration of concen- 
trates should be reduced accordingly. 
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Field-pea vines that have been care- 
fully cured after the peas have been 
threshed out are fairly acceptable as 
horse forage. A full grain ration and 
a little hay should be fed with them. 
Unthreshed cowpeas, soy beans, velvet 
peans, and field peas are safe and 
fairly palatable feeds, but are too con- 
centrated to form the complete rough- 
age allowance. 

Millet, or Hungarian hay.—This is suit- 
able for use in the horse ration, pro- 
vided the crop has been cut before it 
is too mature and that an excessive 
quantity is not fed. The small, hard 
seeds of mature millet are objection- 
able, as harmful action on the kidneys 
is claimed when an excess of these is 
fed. This hay is carbonaceous in char- 
acter and should be fed in connection 
with a legume hay, or the concentrate 
allowance should contain feeds a little 
high in protein. Bright millet hay of 
fine growth is quite satisfactory as a 
horse feed when limited to half the 
roughage allowance. 

Prairie hay— This hay is satisfactory 
for use as a horse feed and is com- 
monly used in the West. It is slightly 
lower in nutrients than timothy hay, is 
carbonaceous, and should be fed in 
combination with a legume hay. It is 
a safe feed, fairly palatable, and may 
form the total roughage allowance if 
the concentrate ration is sufficiently 
high in protein. 

Orchard-grass hay——Orchard grass 
makes a suitable hay for horses only 
when it is cut before maturity. It 
compares very favorably with timothy, 
and its palatability is not criticized in 
hay that is not too mature when cut. 
It is carbonaceous, and when used 
either the concentrates should be high 
in protein or a legume hay should 
form part of the roughage allowance. 
It is a safe feed for horses. 

Johnson-grass hay.—In certain sections 
of the South, particularly throughout 
the Cotton Belt States, Johnson grass 
grows luxuriantly, often producing 
three cuttings of good hay a year and 
forming excellent pasturage. In this 
district this grass may be utilized to 
advantage as forage for horses. John- 
son grass is a carbonaceous roughage 
which has a feeding value equivalent 
to timothy, is slightly laxative in char- 
acter, and is eaten with relish by 
horses. The principal drawback to 
feeding Johnson-grass hay in those 
sections where clean cultivation of 
other crops is practiced lies in the fact 
that such feeding distributes the seeds 
of the plant and makes the confine- 
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ment of its growth to a limited area 
very difficult. 

Brome grass.—This grass is of carbo- 
naceous character and is common in 
the North and West. The hay is 
palatable and safe for horses. It is 
a little low in protein, and the grain 
ration that is fed with it should in- 
clude a protein concentrate. 

Straw.—Straw from various cereals 
such as oats, barley, wheat, rye, and 
rice, is often used as a feed for 
horses. It is bulky, nonnutritious, and 
is not especially suitable, since the 
horse has a comparatively small 
stomach and its digestive anatomy is 
in no way suited to handle a large 
amount of bulky feed. So very little 
nourishment is derived from straw 
that it is not considered a suitable 
feed for animals doing hard work. 
Straw is carbonaceous, and its prin- 
cipal use is for idle horses. Some 
laxative feed should be fed in con- 
nection with it. Because of economy, 
it is often desirable to feed some 
straw, and in this case the concen- 
trate allowance should be high in pro- 
tein. A little straw may be included 
in a ration in which the principal 
roughage is alfalfa, clover, or some 
other legume. Oat straw is prefer- 
able; barley straw and wheat straw 
are good; straw from buckwheat or 
rye is not desirable; straw from rice 
is sometimes fed with good results 
when the remainder of the ration is 
high in protein. The economy of feed- 
ing straw is a factor which can not 
be disregarded, but the practice should 
not be carried to the extreme, and 
care should be taken to supply suffi- 
cient protein through the concentrate 
ration. 

Vetch.—This legume is not very com- 
monly used as a horse feed. The plant 
is rich in nutrients, is suitable to form 
about half of the roughage allowance 
in a ration that is lacking in protein, 
and is fairly palatable. A combina- 
tion that is meeting with favor is 
vetch and oat hay. 

Sudan grass.—This plant makes a suit- 
able hay for horses and is fairly 
palatable. As a carbonaceous feed the 
hay is suitable for use as part of the 
roughage allowance in combination 
with a legume hay. Its principal use 
is in the South. 

Bermuda grass—Hay from this plant 
is sometimes used in the South. It 
is a carbonaceous feed, suitable for use 
in connection with legume hay for 
the roughage allowance. If fed alone 



















































14 


high in protein. 

Sorghum.—F'odder from sorghum may 
be used as dry forage for horses but 
does not keep for a great length of 
time. It is especially high in carbo- 
hydrates, is palatable and suitable for 
use in connection with feeds which are 
high in protein. 

Pumpkins—As a succulent feed for 
horses, pumpkins have a fair value, 
their feeding value being about two- 
fifths that of silage, and their main 


use for improving digestion. The 
seeds have a laxative effect. It is not 


advisable to feed pumpkins which have 
been frosted. They are not usually 
fed in great amount and should be 
limited to about S$ pounds daily. No 
other laxative feed should be included 
in the same ration, there should be 
a slight decrease in the amount of 
roughage, and provision should be 
made for feeds relatively high in nu- 
trients to balance the ration. 

Silage—Silage should not be consid- 
ered as one of the principal roughages 
for horses. Its use is as a succulent, 
an appetizer, and tonic to be fed in 
limited quantities as a supplement to 
the regular ration, preferably for idle 
horses. When used, this feed must be 
introduced gradually into the ration. 
It is a very dangerous practice to feed 
moldy or frozen silage to horses. Corn 
silage is the only kind that has met 
with any degree of favor as a horse 
feed. It has a valuable place in the 
winter ration if fed with care. The 
amount should not exceed 10 pounds 
daily per animal. 


WATER 


There is a diversity of opinion 
among horsemen on the question of 
watering horses. Some feeders main- 
tain that horses should always be 
watered before feeding in order to 
prevent a flushing of the grain through 
the stomach into the small intestine. 
This system is not always practicable, 
however, aS some animals will refuse 
to drink before eating. The consensus 
of opinion on watering horses indicates 
that water may be given either before, 
during, or after meals without inju- 
rious effects. Thus, individual con- 
venience and attendant circumstances 
will largely determine the watering 
practice to be followed. In any prac- 
tice, however, it is well to adhere to 
the same plan, once a definite water- 
ing time has been adopted, for to 
change frequently from one system to 
another will affect the animal’s appe- 
tite. Regularity in watering methods 
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as well as feeding methods should be 
adhered to. 

The following factors should be con- 
sidered in watering horses: 

Horses which have been deprived of 
water for a long period or those which 
have undergone severe exertion should 
generally be watered before eating, 
It is dangerous, however, to allow an 
animal to drink heavily while very 
warm. If the horse is hot, give a 
moderate drink at this time, and water 
more freely when the animal is cool. 

It is not a good practice to water 
heavily just before putting horses to 
heavy work. 

Weather conditions, the nature of 
the work done, and the kind of feed 
consumed will determine the quantity 
of water required. In hot weather 
and when at hard work, horses con- 
sume more water than in cold weather 
or when inactive. Horses will drink 
more water when fed a protein-rich 
ration, such as alfalfa hay, than when 
on a carbonaceous diet. 

The average water consumption per 
individual horse is from 10 to 12 gal- 
lons daily. 

One of the times when a horse re- 
quires and appreciates a drink most 
is when it has finished its nightly al- 
lowance of roughage. Every horse 
should be allowed to drink at this time 
if possible. 

Horses at hard work in hot weather 
should be watered hourly. It is better 
to water frequently, in small quanti- 
ties, than to allow the animal to gorge 
itself at any one time. 

Watering at public troughs is to be 
avoided, as this is a common method 
of spreading disease. 


SUCCULENT FEEDS 


Pasture—Pasture is foremost among 
the succulent feeds for horses. It acts 
as a laxative and general tonic to the 
system, is an appetizer, and a valuable 
feed. Succulent feeds are watery and 
do not produce solid flesh. While 
pasture alone is sufficient to maintain 
idle horses, it is well to consider the 
relative feed value of the pasture crop 
and the general condition of the pas- 
ture. Usually it is advisable to feed 
a light grain ration relatively high in 
protein in connection with pasture, 
even when the horses are idle. Pas 
ture is very valuable in the manage 
ment of work teams; regularly allow: 
ing horses the freedom of pasture dur 
ing the night and on idie days e- 
hances the health of the animals. 
There will be an increased tendency 
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FEEDING HORSES 


toward sweating while at work but 
this is not of great importance when 
the benefits are considered. For work 
horses that are given pasture, other 
laxative feeds should be taken out of 
the ration. Timothy hay may be used 
as the roughage, and the concentrate 
allowances should include grains that 
are not laxative in character, thus 
making a properly balanced ration. A 
necessary precaution is to avoid a sud- 
den change to green feed; where a 
pasture crop is included in the ration 
for work horses, the pasturing should 
be continuous, not intermittent. 

Soiling crops—Most of the forage 
crops previously mentioned under 
“Roughages” may be cut green and 
fed to horses. This practice is prob- 
ably most common with corn. Care 
should be taken, however, to prevent 
sudden changes to this type of green 
feed. There is also danger of the 
crop’s spoiling before being fed; there- 
fore, the green feeds should be used 
only when fresh. The balancing in 
regard to nutrients should be the same 
for soiling crops as for pasture. The 
pasture system provides exercise and 
on this account is far preferable to 
soiling. 

Roots.—Carrots, parsnips, rutabagas, 
and beets are succulent feeds used 
principally as an aid to digestion. 
Their use in the horse ration is not 
considered economical, as they are low 
in nutrients, being equivalent to only 
about one-fourth their weight in hay. 
Where roots are fed other laxative 
feeds should be omitted, the roughage 
supply should be decreased, and the 
grain ration should contain feeds high 
in nutrients. Chopping the roots is 
usually advisable. 

Potatoes.—Potatoes are relatively high 
in food value, are palatable, and are 
well suited for use as a horse feed 
where the cost is not prohibitive. It 
is safe to feed as high as 15 pounds a 
day to work horses. They are equiv- 
alent to about one-third their weight 
in hay. When potatoes are fed, a 
legume hay is a desirable supplement. 
If a carbonaceous hay is fed, the grain 
ration should contain feeds rich in 
protein. 


Ba hic ccc sc ; 
Fenugreek Be sock sat 2 ounces. 
RRM AOIEG A yoy ne 25 pounds. 


Potato sprouts are injurious 


| Salvpeter..........- 
Fenugreek 
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to horses and should be removed. It 
is advisable to chop potatoes before 
feeding, as the danger from choking 
is thereby lessened. 

Fruits—When without stones,- fruits 
may be used for feed and are much 
relished by horses. This addition to 
the ration is as an appetizer and relish 
rather than as a_ nutritious feed. 
Fruits are low in protein, and if used 
in considerable amount the main ration 
should be nitrogenous in character. 
Ten pounds of fruits daily are not 
harmful. 


SALT 


Horses should be given salt at fre- 
quent, regular intervals, or, better, salt 
should be accessible in the feed boxes, 
pastures, and paddocks at all times. 
When salt is given regularly, only 
enough to meet the body requirements 
will be consumed. With irregular use, 
however, an abnormal appetite for salt 
develops, which, in turn, is often fol- 
lowed by excessive consumption and 
digestive troubles. An average of 
about 1% ounces daily should be al- 
lowed most horses under normal condi- 
tions. Horses doing heavy work, par- 
ticularly during hot weather, and those 
on dry feed will consume more than this 
quantity. 

Aside from its value as a feeding 
requisite, salt is of benefit as an appe- 
tizer, for in many instances delicate 
eaters and shy drinkers will show an 
increased appetite when allowed free 
and regular access to it. Moreover, 
the consumption of adequate quantities 
of salt by work horses will do much in 
preventing excessive fatigue. 


STOCK FEEDS AND CONDIMENTS 


The stock and condimental feeds 
that are generally bought on the mar- 
ket, which are represented to be con- 
ditioners, tonics, and fatteners, have 
for their foundation simple, well-known 
drugs, and feeds. If a tonic or feed 
is desired, one of known composition 
may be mixed at home with entirely 
satisfactory results. The following for- 
mulas are suggested : 


5 pounds. 
144 pounds. 
1 pound. 
2 pounds. 

. 50 pounds. 


Glauber salt_____- 


Gentian _-_-- 
Linseed meal 
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A heaping tablespoonful of one of | suit conditions in various parts of the 
the foregoing mixtures fed with the | country, and from which the feede 
grain three times a day is sufficient. may derive rations that will meet his 
When a tonic is needed it is ad- | local needs. Attention is invited to 
visable to investigate why it is needed. | the fact that the rations suggeste 
The horse should receive daily atten- | are for a horse weighing 1,000 pounds. 
tion regarding feed, water, salt, exer- | and modification of these _ rations 
cise, grooming, sanitation, and comfort- | should be made for heavier or lighter 
able quarters. Neglect of any of these | horses. For example, in order to meet 
factors is usually an underlying cause | the requirements for a horse weighing 
of the poor condition of an animal. 1,250 pounds the rations suggested 
should be increased in accordance 
SUGGESTED DAILY RATIONS with the increase in weight, which in 
The following daily rations have | this case is 25 per cent. Roughly this 
been prepared with a view of suggest- | would give the feed requirement for 
ing combinations of feeds that will ' the heavier horse. 

















Maintenance rations for 1,000-pound idle horse 


[Theoretical daily requirement, 0.60 pound of protein and 7.30 therms of energy] 





R: ations Protein | Energy | Rations Protein | Energy 























Pounds Therms Poot: | Therms 













5 pounds ear corn.--_-------- 0. 286 3. 420 4 pounds rolled barley - ------ 0. 332 3. 5976 
3 pounds alfalfa hay | . 213 1.0269 || 4 pounds alfalfa hay 
7 pounds barley straw. .------ 


| 4 pounds alfalfa hay... ..------ | 


4 pounds oats................- 
14 poundscorn fodder with e: arS.| 


4 pounds clover hay. -.------- 
10 pounds oat straw -_-..--.--- 





9 pounds corn stover- - ..----- . 144 2. 8458 
| 
1 
| 
| 
1 





| 2 pounds shelled corn- 
| 4 pounds oat hay. 


8 pounds alfalfa_........-.---- 
| 10 pounds orchard- “gre ASS hay - 


8 pounds oat straw - -_-------- | 
3 pounds cane molasses. __.---| 















| 31% pounds shelled corn 
5 pounds cowpea hay--.------- | ‘ ; | 3 pounds cowpea hay-.------- 
5 pounds silage (corn) - - -.----| . 0: . 7950 || 10 pounds oat straw -_-------- 
10 pounds timothy hay ------- . 220 4. 3020 | 


6.9765 | 























Daily rations for 1,000-pound horse, very light work 





[Theoretical requirement, 1 pound protein and 9.80 therms energy] 






























Rations Proteit in | Energy | Ri ations | Protein | Energy 

| Pounds “Therms i | Pounds | Therms 

10 pounds ear corn.._--------- 0. 56 6. 840 5 pounds shelled corn_--.--.-- 0.35 4.275 
5 pounds alfalfa hay _- | 355 1.711 2 pounds cowpeas . 338 58 









-110 2. 151 144 pound cottonse xed meal! ___| 
(a 5 pounds corn stover- -_-_-----| 
. 71 || 5 pounds sorghum fodder ..--- | 


5 pounds timowy hay 












BO | 
4 pounds alfalfa hay. .._------ | 








6 pounds timothy hay-------- | “132 2. 5812 || 7 pounds shelled corn_------- 
|—_—__—__|___ || 1 pound cottonseed meal_-- - -- 
1.112 9.3552 || 4 pounds cowpea hay-_-------- 






—===|===== || 6 pounds corn stover.........-. 






5 pounds cowpeas (coarsely 








RPONMD  p ke heathens .845 | 3.9730 || 
5 pounds molasses. ...-------- . 000 2. 7690 || 
10 pounds oat straw ---.------ . 080 3.481 || 8 pounds shelled corn------.- -- | 






4 pounds cowpea hay-_- 











8 pounds rolled barley --_------ 








4 pounds alfalfa___.._-..-.--.- : “4 
5 pounds prairie hay..-------- . 145 2. 021 | 






















1 The meal may be ioplaeee by 1 PN of cowpeas. 





FEEDING HORSES 


Daily rations for 1,000-pound horse at medium work 


(‘Theoretical requirement, 1.40 pounds protein and 12.40 therms energy] 





Rations 


13 pounds ear corn 
6 pounds alfalfa hay 
7 pounds timothy hay 


13 pounds oats. .............- 
1 pound cowpeas (cracked) - - - 
11 pounds timothy--.-.------ 


10 pounds rolled barley 
6 pounds alfalfa hay 
5 pounds prairie hay 





Protein | 


Pounds | 


1. 421 


Energy 


| 

Therms 
0. 728 8. 892 
- 426 5d 


. 154 | 


|| 11 pounds shelled corn 
| 6 pounds cowpea hay-- 
| 6 pounds corn stover 


1. 308 


| 9 pounds corn stover____ 
10 pounds shelled corn--- 
¥% pound cottonseed meal 


2. 0538 
2.021 


13. 0688 





| 5 pounds cowpea hay___-__- 


Protein | 


1. 418 


. 460 | 


. 144 
- 700 


177 


1.481 | 


Energy 


Therms 
9. 405 
2. 2554 
1. 8972 


13. 5576 





Daily rations for 1,000-pound horse at severe work 


[Theoretical requirement, 2 pounds protein and 16 therms energy] 


Protein 


Pounds 


12 pounds oats___............| 
2 pounds bran 


12 pounds shelled corn 

1 pound soy beans (ground) 
12 pounds alfalfa. 

4 pounds corn stover 


7 pounds cane molas. 
7 pounds pea hay 
7 pounds timothy hay_-__._-- | 
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Energy Rations 


Therms 
8. 1072 
1. 0600 
3. 4416 
1. 9340 


1. 044 
. 216 
- 176 
245 


10 pounds rolled barley 
2 pounds gluten meal 
8 pounds alfalfa 


14. 5428 
10.260 
8129 
4. 1076 
1. 2648 


16. 4453 | 


5 pounds cowpea hay 
9 pounds corn stover 
13 pounds shelled corn 


5. 8205 || 
3. 8766 

2. 6313 || 
3.0114 || 





15. 3398 


U.S. GOVERNMENT PRINTING OFFICE: 1941 


6 pounds prairie hay__.____- 


1)4 pounds cottonseed meal._- 


Protein | 


Pounds 
0. 830 


. 562 | 


- 568 
.174 


- 531 


2. 045 


Energy 


Therms 
8. 9940 
1. 6830 
2. 7384 
2. 4252 


15. 8406 


1. 8795 
2. 8458 
11.115 
1. 4019 


17, 2422 











